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VIEWS, NEWS AND INTERVIEWS 


Some years ago, when the Third 
Avenue Railroad, in New York city, 
laid its cable conduit a considerable 
quantity of cement concrete was used 
on the underground structure—then 
regarded as a permanent and time- 
defying work. Nowit is being trans- 
formed into an electric conduit rail- 
way, and the needs of the work 
require much of the 


amounts toabout $400,000, and which 
represents with interest the result of 
a bequest of 1,000 pounds sterling 
which was left to the city of Boston 
by Benjamin Franklin in 1791, is to 
be expended. The full vote of the 
aldermen is needed as yet, but a 
plan has been broached and accepted 
by the sub-committee to use one-half 
of the sum for the erection of a public 





old concrete to be 
removed. It is be- 
ing painfully chip- 
ped out with cold- 
chisels, for it is the 
hardest concrete 
ever seen in New 
York. The singu- 
lar part of the mat- 
ter is that no more 
cement of the kind 
originally used can 
be found, the con- 
tractor who sup- 
plied it having gone 
out of business af- 
ter, for once, fur- 
nishing material 
that was too good. 
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A true story is : we 


told of a man who 
had a good stream 
of water running 
through his farm, |P ees 
and, having heard ee) 
of the wonders of 
a turbine water- |gx 
wheel, concluded to |’ 


te ot ‘ 


oa 





ben — a 





build him a mill, )-° 
says the American 
Machinist. Hav- 


ing a nice level place by the creek, he 
built the mill, Finding out how 
much power he wanted and consult- 
ing the catalogue, he found that a 
certain size wheel at 22 feet head 
would do the business, and, getting 
the guarantee that the wheel would 
work just as well under water as 
above, he proceeded to dig a well 22 
feet deep, and put his wheel at the 
bottom of the well. It wasn’t long 
after that he had a mill for sale anda 
water-wheel to scrap. 

The fund, which 


Franklin now 


A 13-year-old boy named James 
Flannery, living in Brooklyn, N. Y., 
an enthusiastic ‘‘ rooter” for the local 
baseball team, climbed an electre light 
pole the other day so that he might 
see the game free of charge. He got 
too near the and received a 
shock which caused him to loosen his 
“old, drop to the ground, 20 feet 
below, and sustain a compound frac- 


wires 






The Trolley Line to the Pyramids. 

Every traveler from Europe to 
India knows Shepheards’ Hotel in 
Cairo. It is the half-way house for 
all travel from European civilization 
to the far more ancient civilization of 
the East, which is now in its deca- 
Shepheards’ Hotel stands as 
desert. Furnished 
with the latest devices for luxury 
and comfort the in- 
tericr of the lrotel 
leads the traveler to 


dence. 
an oasis in the 


suppose himself in 
London, Paris or 
New York, but upon 
emerging into the 
street the 
changed. At once 


scene is 


he finds himself sur- 
rounded by oriental 
scenes, quaint build- 
ings, garments of 
the fashions of cen- 
turies 
with 


ago, 
veiled 
and ail that is char- 


women 
faces, 


acteristic of eastern 
surroundings. 
Among these 
strange environ- 
ments the native of 
Pittsburgh will find 
one remembrance of 
his far-away native 
city. Part of Cairo 
has been invaded 
with electric tram- 
ways, the cars car- 
rying motors manu- 





Fic. 1.—A View ON THE TROLLEY LINE TO THE PYRAMIDs. 


building which shall have a hall to 
be used for a public forum. The 
other half of the fund is to be spent 
for the extension of Mayor Quincy’s 
‘yy 

The 
public building is to be known as the 
‘* Franklin Building,” and it will be 
built in the South End. It is planned 
to have various lecture rooms in it 


bath and gymnasium schemes. 


and to carry on courses of lectures on 
trade subjects. 


Electric light poles should not be 
put to illegitimate uses as the follow- 
ing truthful tale will show : 


ture of both arms and several severe 
bruises. 





Mr. Hayden Carruth says: ‘It is 
to be hoped, by the way, that .how- 
ever sweeping the invasion of auto- 
mobiles may become, that a few 
horses may, at least, be retained for 
literary purposes ; it will be exceed- 
ingly ditticult to lend verisimilitude 
to the scene of an electric brougham 
standing over its disabled master, 
neighing loudly for assistance, or of 
a gasoline road wagon snorting off to 
the nearest justice of the peace be- 
cause its driver is in controversy with 
a footpad.” 
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moms | fFfactured by the 
Westinghouse Elec- 
tric and Manu- 
facturing Company. The Société 


Anonyme des Tramways du Caire 
commenced operations in the 
1896, having laid about 18 miles of 
track. 
verge from the center of the city, one 
Abbassiyeh, the English 
cavalry barracks; one to Bulak, or 
old Cairo, and to the Citadel, the 
latter familiar to the reader because of 
the massacre of the Mamelukes._ 
‘The financial success of these lines 


year 
Four separate branches di- 


golng to 


encouraged the company to commence 
operation upon an extension. Every 
visitor to Egypt arrives there with one 
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thought, to visit the Pyramids and 
the Sphinx. These are the centers of 
attraction, as much so as Niagara 
Falis is to the European tourist in 
the United States. The new tram- 
way line runs from the west end of 
Kasr-el-Nil bridge, one mile from 
the center of Cairo, extending up the 
bank of the Nile a distance of two 
miles, to Gizeh, and thence in a west- 
erly direction for seven and one-half 
miles to the foot of the Gizeh Pyra- 
mids and the Sphinx. 

The native Egyptian looks upon his 
venerable monuments of antiquity 
with great reverence and awe, and 
can not understand the hilarious 
manners of the European visitors, 
who make the occasion of the visit 
one of eating and drinking and sing- 
ing irreverent songs. Perhaps much 
of the’irreverence of the tourist may 
be ascribed to the usual method of 
approach to the Pyramids, which is 
painfully disappointing. The new 
tramway line affords views from sev- 
eral points and will serve to increase 
the strange fascination which grows 
gradually when the Pyramids have 
been seen several times. 

At present the tramway is not al- 
iowed to cross the Kasr-el-Nil bridge 
to connect with the city lines. The 
members of the Egyptian Railway 
Commission have raised several ob- 
jections, alleging that the bridge is 
not sufficiently strong to carry the 
ears. For a considerable time the 
commission would not allow the com- 
pany to cross railway tracks, but this 
has since been waived. ‘The desecra- 
tion of the Pyramids by a large num- 
ber of the tourists may have had 
weight with the minds of the com- 
missioners. 

The line to the Pyramids is single 
track, with turnouts for cars to pass 
each other, but it is soon to be made 
a double-track road throughout, as 
the traffic is increasing. The usual 
overhead trolley wires are used. The 
cars are of the enclosed type, seating 
28 persons each. An interior division 
affords apartments for both first and 
second class passengers. ‘The visitor 
from Pittsburgh will feel that a spring 
in his inner consciousness has been 
touched upon learning that the elec- 
tric motors propelling the cars are 
manufactured in Pittsburgh. Two 
steel motors, wound for 500 volts, are 
mounted upon each of the ears, each 
motor giving an output of 20 Torse- 
When testing the speed of 
the cars it was found that one hauling 
two trailers filled with Arabs, a gross 
weight of 20 tons, obtained a speed of 
45 kilometres (30 miles) per hour. 
The motormen are all native Arabs, 


power. 
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as are the conductors also. Their 
uniform is of tight-fitting yellow-duck 
cloth, with a black belt. 

At present the fare is maintained 
at what we should consider rather a 
high rate. For each journey one pays 
five piastres, and the same back, equal 
to about 50 cents, American money. 
The trip from the bridge to the Pyra- 
mids can be made in 14 minutes, but 
it is usual to occupy one hour for the 
round trip. The route taken by the 
cars is very attractive; trees line the 
road on both sides for about eight 
miles. The tracks for the cars are 
on the left edge under the branches. 
The great value of this ride consists 
in the long-distance views of the 
Pyramids. ‘The first thing visible to 
the passenger is a great cone sharply 
outlined against the densely blue sky. 
Immediately in the rear of this great 
cone two others loom heavily up. 
This aspect of the three giants is of 
startling impressiveness. ‘The trolley 
ears rapidly pass the village of the 
Bedouins, to whom is entrusted the 
care of the Sphinx and Pyramids. 
The village, seen from the car tracks, 
resembles a series of ruins standing 
upon the sands of the desert. ‘These 
Bedouins enjoy a monopoly of con- 
ducting visitors to the Pyramids. 
They are very expert in rendering as- 
sistance to those ambitious enough 
to desire to reach the top. 

Experience has shown that, as 
facilities are granted, traffic increases. 
The small line of tramway to the 
Pyramids and the Sphinx seems a 
trifle, yet it will afford the means for 
many thousands to visit comfortably 
these ancient monuments. 
cioleaeagialiaesie 

‘‘Hooker’’ May Be 

Saved. 

The War Department has learned 
that the United States cableship 
‘*Hooker,” which recently ran 
aground on Corregidor Island, in 
Manila Bay, and was considered a 
total loss, may be saved. She had 
material for a submarine cable on 
board, and it was intended to use her 
in connecting all the important 
islands of the Philippine group by 
telegraph. General Otis reports that 
arrangements have been made for 
getting the ‘‘ Hooker” off the rocks 
and taking her to Cavité arsenal, 
where she will receive repairs suffi- 
cient to permit her to go to Hong 
Kong to be thoroughly overhauled 
and put in first-class condition. 

owe : 
Lewiston, Me.,to Boston by Trolley. 

Plans are said to be now under way 
by which travel by electric railway 
will be possible from Lewiston, Me., 
to Boston by next July. 


Cableship 


THE PRESENT STATUS OF THE 
STREET RAILWAY.* 


BY G. TRACY ROGERS. 





Expansion seems to be the order of 
the day and is not confined to the 
government. The street railways of 
this country have been the means of 
expanding our cities and reaching 
out into the adjacent villages and 
hamlets, and the building of inter- 
urban roads has been more marked 
than ever, and I believe the work 
will be of untold benefit. 

The development of interurban 
roads is one of the most interesting 
and promising studies of the day, 
both sociologically and physically; by 
it the farm life is relieved of many of 
the disadvantages which belong to 
isolation. The new electric railway 
construction is on a healthy basis. 
Practical street railway men who are 
now interested in street railway prop- 
erties are quietly looking about and 
planning interurban lines, which if 
they build, judging from past ex- 
periences, will soon become paying 
properties. = 

The interurban railroad proposition 
is an attractive one, especially to 
street railway owners and managers 
who have had experience with city 
property. The question of franchise 
is much simpler than in the cities, in 
spite of the fact that concessions 
usually have to be secured from a 
greater number of municipalities. 
The abutting owner is benefited to a 
greater extent by having the railway 
in front of his property than is the case 
in cities. It gives him direct trans- 
portation at his door, and, in fact, the 
community as a whole is ready to wel- 
come a transportation agency which is 
more convenient and cheaper than 
heretofore existed. In the next place 
franchisesare usually perpetual and the 
conditions are less apt to be reviewed 
by a Common Council with each 
change of administration. In many 
cases mechanical problems, which 
render the life of the city manager 
a burden, disappear in the interurban 
railroads. The track can be built 
and rails or ties replaced without 
pavement excavation. ‘There seems 
to be less chance for radical changes 
in the development of the interurban 
roads than in the present city service. 

The success which has attended the 
alternating current has largely con- 
tributed to the rapid development of 
the interurban service, and the cheap 
accommodation, as compared to steam 
railroads, has very materially stimu- 
lated the building of these roads. In 
many instances, steam railroads which 
were losing ventures have been elec- 
trified and made to pay handsome 
returns upon the investment. By 
experience it has been shown that a 
trolley line can be constructed, main- 
tained and operated at a less cost than 
a steam line. The steam railroads 


*Extracts from the presidential address before 
the Street Railway Association of the State of New 
York, Ithaca, N. Y., September 12, 1899. 
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recognize this dangerous competitor 
for short-distance travel, and in some 
instances are doing their utmost to 
suppress it, but “it is a condition 
and not a theory that confronts them.” 

The carrying of freight by electric 
railroads is one of the most important 
matters which affect interurban roads, 
and some of them to a serious extent, 
In some instances the steam railroads 
have questioned the right of the trolley 
roads to carry freight, but in a recent 
decision in the Supreme Court of New 
York, rendered by Judge Marean, it 
was clearly decided that the trolley 
roads of this state had a right to trans- 
port freight and express matter. | 
think that the steam railroads stand 
in their own light in attempting to 
fight this proposition,as transportation 
begets freight and creates business, 
While in a few cases the interurban 
road will interfere to a small extent 
with existing business between two 
points, at other places it would give 
more than it takes. There is no good 
reason why the trolley road, occupying 
streets and highways, should not haul 
freight and express over its tracks as 
well as any company organized to doa 
general teaming business, which hauls 
the same identical merchandise over 
the same roads in wagons, and which 
uses the streets and pavements of 
cities or couutry roads. The move- 
ment of. cars drawn by steam loco- 
motives over streets is an entirely dif- 
ferent proposition. 

The question of carrying the United 
States mail on electric cars has been 
discussed both pro and con. I am 
satisfied that the carrying of the 
United States mail at the present 
rates is not a profitable department of 
the trolley road, but there is no 
question but that it is a great accom- 
modation to our patrons and a con- 
venience to the public. This com- 
pensates, in a large measure, for the 
meagre payment we receive for this 
service, however, I believe ‘‘the 
laborer is worthy of his hire” and a 
united effort on our part to secure 
adequate compensation for the carry- 
ing of the United States mail should 
be made. 

The operating expenses of the 
average street railway is 60 per cent 
of the gross receipts. Labor consti- 
tutes from 40 per cent to 60 per cent 
of the total operating expenses; 7. ¢., 
from 25 per cent to 35 per cent of 
the gross earnings goes to pay labor; 
therefore when earnings are reduced 
five per cent through hostilities, legis- 
lation, or otherwise, the natural re- 
sult is that the employés will suffer a 
reduction in wages from 15 to 20 per 
cent. 

The street railroads have pursued a 
liberal and progressive policy ; they 
not only keep abreast of the times, 
but have, of their own accord, made 
good and valuable concessions, and 
this without moral or legal obliga- 
tions. The public, as a rule, seem 
to accept these concessions with a 
‘‘thank you” at the time, but it 1s 
not long before they expect still fur- 
ther concessions and forget the past. 
Extensions are being made in every 
large city, gradually increasing the 
haul but without increasing the fare, 














September 20, 1899 


and now in large cities five cents car- 
ries the rider to almost any part of 
the city, and four or five times as far 
as it did 10 years ago. Without ques- 
tion, a liberal policy pays everywhere, 
and the broad gauged progressive 
ideas adopted by the street railroads 
can not fail to be appreciated by a 
fair-minded public. 

Progressive citizens make success- 
ful cities. Villages grow into cities 
by the efforts of men more than by 
the force of circumstances. The pro- 
gressive street railway man of this 
country has, in many instances, been 
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seem to regard the operation of a street 
railway as a decidedly easy matter. 
While it may appear so to them— and 
they no doubt intend to be fair— 
there are difficulties which have been 
worked out by systematic methods 
which mislead them in their judgment. 
No line of business tends more rapidly 
to build up suburban territory, fur- 
nishes cheap, comfortable and health- 
ful homes to people within reach of 
their business, develops the growth of 
the city, brings unimproved and dor- 
mant real estate into the market and 
increases the assessed value of city 








cent. What constitutes a ride in a 
street car to-day is certainly double 
the ride of 10 years ago, and the cost 
of operating is twice as much as under 
the old method and system. The 
more than generous distribution of 
transfers has, I believe, had the effect 
to quiet the three or four-cent advo- 
cate. The average total cost of carry- 
ing a passenger is three and eight- 
tenths for each person, and if one 
will carefully study the street railway 
system of New York city he can live 
aboard the cars for an indefinite 
period, for a nickel. 














Fie. 2.—A ViEwW OF THE TROLLEY LINE IN Catro, Eoypt. 


obliged to fight bitterly in order to 
carry out the advanced ideas or plans 
which he may have conceived for 
rapid transit. Often these plans were 
far in advance of the times and 
the public failed to grasp the benefits 
to be derived from them, and bas not 
only made it difficult to carry them 
into execution, but in many instances 
defeated enterprises which would have 
added very largely to the public com- 
fort and the advancement of taxable 
property. The public should take 
into consideration the fact that a 
street railroad (differing from almost 
every other business) must be operated 
365 days in the year, and from 18 to 
24 hours a day, and the manager must 
meet the complaints, desires and 
whims of the public with a pleasant 
smile, and must be like the compass 
with the four cardinal points. He 
must understand the people’s wants, 
the employés wants, the city’s wants 
and the stockholders’ wants, all four 
having claims which must and should 
be satisfied. In many cases these 
interests are conflicting. ‘The people 


property. The street railroads have 
done much toward the social and 
moral advancement of the commu- 
nities in which they are located. 

Much has been said against trusts 
and consolidation of business in- 
terests. Weare one of the exceptions. 
I can state, without fear of contra- 
diction, that in every instance of 
consolidation of street railroads the 
public has been benefited, and the con- 
veniences of civilized life have been 
enhanced, 

We have been accustomed to hear 
the familiar expression ‘* Everything 
has been cheapened in price, but street- 
car fare remains the same.” It is 
now an undisputed fact that nearly 
everything has advanced in price, 
especially material used by street rail- 
ways. but ‘‘street-car fare remains 
the same,” and in this connection 
I will state that twice as much ac- 
commodation and benefit is being 
given for a five-cent fare as at the 
beginning of the present decade, and 
hence street-car fares have actually 
been cheapened by more than 50 per 


(See page 177.) 


It has been stated, on good author- 
ity, that the high-water mark of 
bicycles was reached in 1897. In my 
opinion, the bicycle will be continued 
as a convenience, but its use as a 
pastime is on the wane. 

The automobile has taken a posi- 
tion of the utmost importance in the 
transportation of the world. What 
effect it will have upon street railway 
travel we are unable to state. It 
will, no doubt, in a jarge degree, take 
the place of the horse, but 1 question 
it ever supplementing the street car. 
As yet, it is largely experimental; 
however, the possibilities of the 
automobile’s practicability in the line 
of cabs, omnibuses, etc., must be re- 
garded by street railway men with 
close attention, if not concern. 

Much has been said and written 
regarding the maintenance of parks 
by street railways; also the question 
of furnishing free entertainments for 
the public at these pleasure resorts. 
There is no question but that this 
department of our business can be 
overdone and made unprofitable, and 
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each road should be governed by cir- 
cumstances and the surroundings. 
For instance, in New York city the 
question is ‘‘ How can we carry the 
people who desire to ride?” and in 
smaller cities ‘‘How can we induce 
the people to ride?” Again, great 
judgment should he displayed in the 
location of the park or _ pleasure 
ground, as relative to the city and 
the ability to transport the crowd 
rapidly. The amount expended in this 
direction should at least show an equal 
amountin the returns. There are also 
other advantages which are evidently 
overlooked. In the first place, it is a 
natural tendency for the number of 
pleasure-seekers to increase, and the 
advantages of a park in the neighbor- 
hood of a city are considerable, and 
will appeal to the continually chang- 
ing number of persons. The real value 
of property of this kind is increased 
somewhat by its accessibility, but de- 
pends largely upon the manner in 
which the park is conducted. The 
success or failure, in some instances, 
is almost entirely dependent upon the 
proper selection of attractions. The 
park is looked to for amusement, and, 
unless amusement of some kind is 
furnished the public, the road depend- 
ing upon it for increased travel will, 
in my opinion, be very much disap- 
pointed. The question of charging ad- 
mission to parks has been thoroughly 
discussed heretofore at various con- 
ventions. In most instances where the 
sale of liquor has been conducted, I 
am informed the parks were failures. 
Municipal ownership has received 
some very severe blows of late. In 
nearly every instance where fair prop- 
ositions have been discussed as to the 
method or means by which munic- 
ipalities could become the owners of 
street railroads, we have seen the 
municipalities dodge the issue ; but if 
municipal ownersbip could be ob- 
tained by confiscation no doubt that 
theory would have plenty of adher- 
ents. I believe it has been very thor- 
oughly demonstrated that it would be 
utterly unwise to place the control of 
a city’s transportation agency in any 
other than private hands. The in- 
terest of a growing city and its street 
railroads should be mutual, and no 
pains should be spared on the part of 
the street railway to meet every fair, 
legitimate demand made by the city’s 
officials, the public and the press, and 
all should work together to build up 
and develope, on broad lines, the 
municipality. 

There are two sides to the question 
of short-time franchises. In one in- 
stance, the obtaining of capital to 
finance the property on a short-term 
franchise is not only difficult and 
dangerous to the investor, but large 
rates are demanded, and the same de- 
gree of permanency can not be used 
in construction and equipment, as 
illustrated by the New York city 
railway companies, which have ex- 
pended millions of dollars in the 
adoption of cable and electricity, and 
are giving New York the universal 
transfer system and improved cars 
and ear service, which they could not 
have done under short-term fran- 


chises. 
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SCIENCE BREVITIES. 


Spectra of Oscillating Sparks—In 
a note contributed to the Académie 
des Sciences. M. G. A. Hemsalech 
states that when the spectrum of a 
spark, made in a cireuit in which the 
self-induction is variable, is observed, 
it is found that, for a certain value of 
the self-induction, the spectrum be- 
comes almost free of lines due to the 
atmosphere, and thus presents in the 
clearest way the true characteristics 
of the metals constituting the elec- 
trodes. It is thus possible, by vary- 
ing the self-induction, to adjust the 
spark for accurate conditions, a fact 
that will doubtless be of importance 
in physical observations of this char 
acter. 

Steel at Liquid Air Temperature — 
M. F. Osmond recently contributed 
to the Académie des Sciences the re- 
sults of some experiments made on 
steel at the very low temperature pro- 
duced by the evaporation of liquid 
air. In 1590 the late Dr. Hopkinson 
discovered that steel, containing 25 
per cent of nickel, which was non- 
magnetic at ordinary temperatures, 
became magnetic at the temperature 
of solid carbonic acid. M. Osmond 
found out that this property is also 
inherent in other alloys of nickel 
when carried to the lower temperature 
of liquid air, and concludes that the 
hypothesis of Hopkinson, which as- 
sumed the existence of a definite 
alloy, Fe, Ni, is not correct. 


A Use for Liquid Hydrogen—'l'he 
use of liquid hydrogen has been 
proposed by Professor Dewar for the 
production of very high vacua.* If the 
end of a closed tube containing air is 
immersed in liquid hydrogen, the con- 
tents of the tube are quickly condensed 
to solid’air, and if the portion of the 
tube from which the air has thus been 
removed is sealed with a blow-pipe, a 
vacuum is obtained so high that it 
will scarcely allow an electric discharge 
to pass. This condensation is accom- 
plished almost instantly, the required 
time of immersion never being more 
than a minute. This gives a simple 
means of obtaining the high vacuum 
necessary in Crookes tubes, and might 
possibly be on 2 large scale sufficiently 
economical for use in incandescent 
lamp works. 

Theories of Atmospheric Electricity — 
From the days of Benjamin Franklin 
to the -present, says M. Chauveau in 


a paper read before the French Phys- 
ical Society, no less than 30 hypoth- 
eses have been brought forward to 
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explain the phenomena of atmospheric 
electricity, but not one of them to-day 
suffices to explain all of the known 
facts. The recent hypothesis of 
Peltier, concerning the partial dissi- 
pation of the negative electric charge 
of the earth by the evaporation of 
water, is sufficient to give a reason- 
able explanation of the electric con- 
dition of the inferior strata of air. 
The predominance of cloud masses at 
medium altitudes of from 3,000 to 
13,000 feet does not appear to be re- 
conciliable with any hypothesis, but 
may perhaps be brought under the 
suggestion of Lenard concerning the 
electrification produced in the atmos- 
phere above oceans by the effect of 
wave motion. Edlund’s theory, 
founded upon the phenomena of uni- 
polar induction discovered by Weber, 
fairly well explains the production of 
the polar aurora, but itself is founded 
upon a hypothesis not tenable in the 
present state of science. 

Electrolytic Ozone—Prof. E. An- 
dreoli, who has done so much work 
on the manufacture and production 
of ozone by electro-static methods, has 
contributed a long and _ interesting 
article to one of our French contem- 
poraries upon the production of this 
gas by the electrolysis of water, giving 
the history of research on this sub- 
ject. It appears that so long ago as 
1850 it was found out that under 
certain conditions the oxygen result- 
ing from the decomposition of acidu- 
lated water contained a small pro- 
portion of ozone. In 1854, Soret, 
working along the same lines, noted 
the fact that the temperature of the 
electrolyte had much to do with the 
percentage of ozone formed. It 
became, after this, the general con- 
sensus of experimenters that the acid 
solution should be highly concentrated 
and the currents used intense with 
reference to the size of the electrodes 
employed. Some time prior to 1860 
a French patent was issued for a proc- 
ess in which the electrolyte was a 
saturated solution of permanganate 
of potash, containing from 5 to 10 
per cent of sulphuric acid. It was 
claimed for this that than 
3814 per cent of the gas given off at 
the unode was ozone, but it was not 
stated what was the efficiency of the 
process with reference to the energy 
expended or the speed of generation 
absolutely considered. It was also 
shown about this time that an elec- 
trolyte composed of water, nitric acid 
much 


no less 


and hydrofluoric acid 
ozone. ‘The conciusion of Professor 
Andreoli’s discussion of the history of 
this interesting subject is that it is 


gave 


now time to rescue the electrolytic 
production of ozone from the oblivion 
into which it has fallen, in view of the 
great value of this gas as an agent in 
many industrial operations. 


X-Rays in Medicine—The benefit 
which surgery has derived from 
the improvements which have been 
effected in the use of the Roent- 
gen rays during the past year is, 
Dr. Moullin states in a recent paper 
before the Roentgen Society, no less 
striking than that gained by medi- 
cine. As might be expected, the 
largest proportion and the most strik- 
ing cases have been furnished by the 
injuries and diseases of bones and 
joints. With a well lit fluorescent 
screen the nature of an injury can be 
seen at once, and, what is even more 
valuable, it is no less easy to ascer- 
tain whether a fracture is properly 
set or a dislocation completely re- 
duced. If the screen is of service to 
physicians in the diagnosis of intra- 
thoracic disease, the records of the 
past year have shown by numberless 
instances that it is no less valuable 
to surgeons by enabling them to make 
sure at a glance that the bones are in 
their proper relative situation with- 
out touching the splints or giving 
the patient a moment’s pain. So far 
as surgery is concerned, nothing 
illustrates the immense improvement, 
whica has been made in radiography 
in the course of the past year, better 
than the detection of renal calculi. 
Until this year the instances in which 
they had been photographed and veri- 
fied by operation were few and far 
between. Now, thanks more par- 
ticularly to the work of Mr. Mackenzie 
Davidson in this direction, the detec- 
tion of renal calculi can be looked 
forward to with a fair degree of cer- 
tainty, and, what is even more valu- 
able, as saving patients from unneces- 
sary operation, the evidence can be 
trusted equally well when it is nega- 
tive. In all ordinary cases it may be 
said that if no calculus is seen there 
is no calculus there to see. 


Resistance of Metals Under Pressure 
—Professor 8S. Lussana, of the Uni- 
versity of Siena, has given, in Nuovo 
(Cimento, an account of some interest- 
ing experiments which he has made 
upon the variations in electric resist- 
ance of metals under pressure. The 
metals used were silver, iron, nickel, 
copper, lead, platinum, manganin, 
nickelin, constantan, argentan and 
brass, the largest being 1.08 milli- 
metres and the smallest .06 millimetre 
in diameter. ‘lhe pressure used was 
carried up to 1,000 atmospheres in the 
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vase of the nickelin wire, but in the 
other cases only to 500 atmospheres, 
or about 7,500 pounds per square inch, 
Observations were made at ordinary 
temperatures, and were reduced to aq 
standard temperature in order to ac- 
curately measure the coefficient of 
change in each wire. The test wires 
were immersed in oil contained ing 
gas liquefying machine of the Cuailletet 
pattern, and were in the shape of a 
double spiral wound on an ebonite 
cylinder, which carried a thermo- 
electric couple for the determination 
of the temperature of the oil. The 
resistance of the wires was measured 
in the usual way with a Wheatstone’s 
bridge. ‘The conclusion reached by 
the author is that the electrical resist- 
ance of metals and alloys dimmishes 
with the increase of pressure accord- 
ing to a coefficient, which itself dimin- 
ishes with increasing pressure. ‘his 
diminution is due not only to the 
nearer approach of the molecules of 
the substance, but also to a variation 
in molecular velocity. Pressure brings 
about both a temporary and a perma- 
nent variation of resistance. The first 
is quite strong, and depends upon the 
duration of the previous condition of 
the substance experimented upon, 
while the second is slighter, and de- 
pends only upon the amount of the 
pressure to which the specimen is snb- 
jected. The variation of resistance 
by pressure is relatively greater in 
pure metals than in alloys, and seems 
analogous to the change in the coefli- 
cients of temperature and expansion 
already noticed. 
nis . 


Admiral Dewey and the Manila 
Cables. 


Captain Coghlan is authority for 
an interesting story of the taking of 
Manila. ‘* Dewey,” he says, ‘sailed 
into Manila Harbor, fought his battle, 
and then cut the cable. The English 
admiral wanted to help, but he didn’t 
dare. But he thought that Dewey 
might take a hint. So the English 
admiral sailed over to Dewey and 
suid, ‘ Ah, I see you have cut a cable.’ 
‘Yes,’ answered Dewey.  ‘ Which 
one?” asked the innocent English 
admiral. And then Dewey, knowing 
for the first time there were two 
cables, rustled back, grappled for the 
second cable, and cut it.”—Argonaut. 

pee eres 

Mr. Luther Stieringer, the well 
known expert in decorative lighting, 
has received the appointment of con- 
sulting electrical engineer to the 
Pan-American Exposition to be held 
at Buffalo, N. Y., in 1901, 
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OPENING OF THE NATIONAL EX- 
PORT EXPOSITION. 


FORMAL INAUGURATION OF THE 
EXHIBIT OF AMERICAN MANU- 
FACTURES FOR EXPORT, AT 


PHILADELPHIA, THURSDAY, SEP- 
14. 


TEMBER 


In the presence of about 20,000 
spectators the National Export Ex- 
position, at Philadelphia, was opened 
with imposing ceremonies on Thurs- 
day, September 14. A great parade 
through the streets of the city es- 





corted the Governor of Pennsylvania, 
the Mayor, numerous civic officers, 
Admiral Sampson and _ the oflicers of 
the North Atlantic Squadron, and 
many distinguished citizens identified 
with the promotion of the exposition 
to the main auditorium in the build- 
ings. Here a great chorus of singers 
furnished the music, while orations 
were made by the Governor, Director- 
General Wilson, of the exposition, 
the Mayor and several others. It is 
worthy of special notice that the 
prayer of dedication offered by the 
Reverend Dr. K. B. Tupper was 
unique in meaning and brevity, con- 
sisting only of this sentence : *‘ Lord, 
we ask Thee to let Thy face shine 
upon us this glorious day.” <A feature 
of the exercises was the reading of the 
following telegram from President 
McKinley : 


ELECTRICAL REVIEW 


‘The opening of the National 
Export Exposition marks another 


important and gratifying advance in 
the extension of our trade and com- 
merce and the promotion of more 
cordial relations in 
with other nations. 


these respects 
Accept for your- 
self and your associates my hearty 
congratulations and best wishes for 
the abundant realization of your 
most sanguine hopes for success and 
influence of this undertaking.” 

The principal feature of the open- 
ing ceremonies was an oration by 
Congressman Hepburn, of Towa. 


are not to be utilized by expanding 
old limits for the inclusion of the 
new lands. Is Great Britain less 
powerful to-day, with her 10,000,000 
square miles of territory, than when 
limited to the 59,000 square miles of 
England, Ireland and Scotland ? 

** The present area of the 13 original 
colonies is but 350,000 square miles. 
Have we lost in power by throwing 
our flag over Louisiana, Florida, 
Texas, the grants from Mesico, 
Hawaii, Alaska, Porto Rico and the 
Philippines? Seventy-five millions 
of people require more room than 
3.000.000. And 140,000,000—our 


A VIEW OF THE NATIONAL Export Exposttion BorLprncs AT PHILADELPHIA. 


Among other things Mr. Hepburn 
said : 

** The last two years have been some- 
what exceptional years, it is true, but 
they have astonished mankind. They 
show that our general exports have 
exceeded our imports by about $1,200, - 
000,000, and that in manufactured 
articles our exports exceed our im- 
ports by nearly $100,000,000 in value. 
What infinite encouragement there is 
for us in the balance-sheet of the 
world’s trade for the last two years. 
But there are many of our people 
who stand with foreboding and fear. 
They are apprehensive that evil will 
come to us from the expansion of our 
territorial limits. But why fear? 
Expansion has been the history of 
the progressive nations since Colum- 
bus sailed. Where is there advantage 
in discovery and exploration if they 


population 40 years hence—will have 
greater needs than our present 
generation.” 

At night there was an illumination 
of the region surrounding the City 
Hall and the Avenue of Fame, which 
consists of a colonnade along Broad 
street for some hundreds of yards, 
but the effect of this was somewhat 
lessened by what the local newspapers 
call a ‘* pitiful dearth of light.” It 
is said that this was due to a lack of 
appropriations. 

scnascosilli : 

Mr. W. S. Andrews, of the General 
Electric Company, recently found his 
X-ray apparatus of great practical 
value, having been sent for in haste 
to go to Ballston, New York, near 
Schenectady, where Dr. Ronald Smith 
had accidentally shot himself in the 


foot while at target practice. The 
local surgeons could not find the 


bullet, but Mr. Andrews located it 
immediately and it was at once suc- 
cessfully extracted. 


181 


PERSONAL. 


Mr. J. F. Keelyn, president of the 
Western ‘Telephone Construction 
Compuny, of Chicago, visited New 
York city last week. 


Mr. Charles A. Coffin, president of 
the General Electric Company, re- 
turned last week with his family 
from Europe, coming over on the 
** Oceanic.” 


General Manager G. G. Ward, of 
the Cable Company, 
returned from Europe Wednesday of 


Jommercial 





Ward, with a num- 
gentlemen, 


last week. Mr. 
ber of other 
was a passenger on the new ship 
“* Oceanic.” 

Mr. A. M. Young, president of the 
New England Engineering Company, 
of Waterbury, Ct., and ex-president 
of the National Electric Light Asso- 
ciation, has been a sufferer, for some 
time, from a bruise on his right hand. 
for him to 


electrical 


It became necessary 
undergo a severe surgical operation, 
which was performed by Dr. Frederic 
S. Dennis at a private hospital in 
New York city last week. Mr. 
Young's wide circle of friends in the 
electrical field will be glad to learn 
that the operation was entirely suc- 
cessful, and through the skill and 
eare of Dr. Dennis he will still retain 
the use of his hand, the loss of which 
at one time seemed probable. 
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ELECTRICITY ON THE MAIN-LINE 
RAILWAY. 


So much hasbeen said and written 
about the application of electricity to 
heavy railway traction that the subject 
is almost threadbare, but it possesses 
a perennial interest if for no other 
reason than the magnitude of the 
engineering problems involved in it. 
Generally the assumption has been 
that the locomotive would soon have 
to give place to the electric motor, 
and that, in a decade or two, the 
‘iron horse’’ would pass through the 
same melancholy stages of extinction 
to which the automobile has doomed 
his living prototype. 

There is no reason whatever for 
this view of the matter, but, on the 
contrary, good reason to believe that 
the locomotive will hold its place for 
along time. It is true that electric 
traction is less expensive than loco- 
motive traction where there are many 
and frequent trains, but only within 
the limits of economical distance of 
power transmission. ‘Taking a case 
where a central power plant supplies 
energy to railway lines in its neighbor- 
hood, the doubling of the lengths of 
these, of the transmission distance, 
would mean a four-fold increase in 
the cost of the conducting system. 
At a comparatively short distance 
from the generating station the cost 
of this reaches a point such that 
the superiority of electric traction 
vanishes. 

For long-distance work, then, the 
steam locomotive can hold its own 
admirably ; for short-distance, bigh- 
speed, frequent service, it is incompar- 
ably inferior to the electric system. 
The proper place for the electric equip- 
ment of railways is, consequently, 
wherever the trains are numerous, the 
distances comparatively short, the 
stops many and the speeds high. 
These are precisely the conditions 
offered by the suburban services radi- 
ating from every large city. 

One thing is certain; the steam 
railway must either cheapen its sub- 
urban service through the use of elec- 
tric traction or, in most cases, surren- 
der its suburban patronage to com- 
peting electric lines. There is a broad 


and attractive field for electric railway 


engineers in the equipment of these 
short sections of heavily traveled lines. 





There has been a great deal of talk 
about transatlantic telephony, and, 
while the problem is of vast difficulty, 
it does not seem entirely impossible 
of solution. In a_ recent paper, 
though, Mr. Spencer has pointed out 
that, since the minimum difference 
in time between any parts of the 
United States and Europe is tive 
hours, the business days do not over- 
lap. Hence, the day’s work is prac- 
tically over in England, for example, 
This, 


of course, works immensely against 


before it begins in New York. 
the value of the transatlantic tele- 
phone, but not more so than another 
consideration—that of cost. Assum- 
ing the cable to cost $5,000,000, and 
depreciation, repairs, interest, ete., 
to amount to the modest total of ten 
per cent, then, with two hours of 
actual use per day (all that reasonably 
could be hoped for), the rate for con- 
versation would have to be over $7 
per minute for the plant to pay 


expenses. 





If Admiral Dewey had come home 
victorious from a foreign war twenty- 
five years ago, he would have been 
greeted with much tke same enthusi- 
asm that will be shown next week. 
There would have been the same 
bombs and cannonades, brass bands 
would have played and _ soldiers 
marched, and doubtless there would 
have been many bonfires and unpar- 
alleled display of fireworks and a 
mighty conflagration of red fire, but 
nowhere such a blaze of illumina- 
the 


The electric light had 


tion as will greet returning 
** Olympia.” 
not been made practical. Next week 
the electrical illumination will be a 
very magnificent feature of the fétes 
A wel- 


in honor of the Admiral. 


come to him in letters thirty-six 
feet high, will glow from the Brook- 
lyn Bridge as he sails up New York 
Harbor, and the triuwphal arch and 
colonnade in New York city will be 


ablaze with electric lights. 





It is stated that Mr. Marconi, who 
is now on his way to this country, 


will give a highly practical demon- 
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stration of his system of wave teleg. 
with — the 
** America’s” cup yacht races next 


raphy in connection 


month. On a steamer, which yill 
follow the yachts, he will have his 
the 
being aboard a cable ship anchored 


transmitter installed, receiver 
near the Scotland light-ship off Sandy 
Hook and in communication with 
one of the Mackay—Bennett cables, 
Messages describing the progress of 
the race will thus be received jn 
New York and London simultane. 
ously within one minute of the time 


of sending. It is to be hoped that 
there will be no fog or calm or other 
untoward conditions, and that both 
the racing yachts and the wave tele- 
graph will have a fair chance to win 
new records. 





The street railway strike in Cleve. 
land, Ohio, is at last over. Its net 
results bave been loss of wages to 
employés and a general paralysis of 
business, a short reign of terror, the 
mobilization of State troops at great 
expense, the death of several inno- 
cent citizens, destruction of property, 
encouragement of~ much bitter ani- 
mosity, and an injury to the reputa- 
tion of the city which it will take 
years of law-abiding peace there to 
repair. One of our English contem- 
poraries, in commenting uyon the 
situation, says: ‘* We think that the 
sooner martial law is established in 
Cleveland the better. The least costly 
way to deal with strikers who go to 
such extremes is, as far as danger to 
life is concerned, to shoot the leaders 
of the strike at once.” 





In last week’s issue of the Evec- 
TRICAL REVIEW there was an account 
of the good work done for automobil- 
ism in that country by the Automobile 
Club de France. Between its exhibi- 
tions, its contests, its tours. its maps 
and guide-books, its encouragement 
of those wishing to establish charging- 
stations, repair shops and the like, it 
has really been the mainspring of the 
great progress that has carried France 
If an 


organization of this kind can do 89 


to the front in automobilism. 


much good in France, it is certain 
that one would be of at least as much 
benefit here. Why not an American 
Automobile Association on the same 
lines ? 
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ASSOCIATION OF EDISON ILLUIII- 
NATING COMPANIES. 


DETAILS OF THE ANNUAL CON- 
VENTION HELD IN PHILA- 
DELPHIA LAST WEEK. 

The programme of entertainment 
prepared for the delegates to the 
annual convention of the Asso- 
ciation of Edison Illuminating Com- 
panies, at Philadelphia, last week, 
which was provided by the Edison 
Electric Light Company, of Phila- 
delphia, was of an exceptionally en- 
joyable character. ‘The theater party 
at the Chestnut Street Theater and 
banquet at the Hotel Bellevue, on 
Wednesday night, at which there 
were about 120 delegates and guests, 
was very enjoyable. Mr. Joseph B. 
McCall, of the Pennsylvania Manu- 
facturing, Light, Heat and Power 
Company, presided at the banquet 
and entertained the company with a 
felicitous speech and sang the song 
“Brown October Ale.”  Vice-Presi- 
dent Stetson, of the association, re- 
turned the thanks of the delegates 
and ladies accompanying them, for 
the most hospitable entertainment 
received. Calls were made for re- 
marks by General Griffin, of the 
teneral Electric Company, who was 
present. 

General Griffin,after congratulating 
those present on the excellent spirit 
of concord which prevailed among the 
members, went on to speak on the 
point which had been raised by Mr. 
McCall; viz., the part played by elec- 
trical engineers in assisting the govern- 
ment during the late war with Spain. 
He was glad to be able to tell them 
that many engineering officers in the 
United States Navy had since spoken 
to him in appreciation of the work 
done by the volunteers who came 
forward to assist in laying submarine 
mines for the protection of the har- 
bors along the eastern coast and in 
erecting apparatus on land, which re- 
quired electrical skill. The suggestion 
originally came from Mr. Caryl D. 
Haskins, of Boston, who organized a 
corps of electricians for Boston har- 
bor, to carry on the work under the 
superintendence of the engineer offi- 
cers of the United States Army, who 
had charge there. Other corps were 
formed in other cities along the coast, 
particularly in New York, Philadel- 
phia and Baltimore, and one United 
States engineer officer had remarked 
to him how easily and how efficiently 
these volunteers had done _ this 
work. He had replied that this 
was not strange, because it was in this 
case the army engineers who had been 
the amateurs, while the volunteer 
electricians had been the professionals, 
being accustomed to handle currents 
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of much higher potential and to lay 
cables under water, as their daily 
work. He was also glad to be able to 
say that in all these volunteer corps 
the employés of the various Edison 
companies had been prominent. Two 
of the volunteers, while at work on 
the defences of New York harbor, 
were run down by a French steamer 
and lost their lives. One of these 
men was an employé of the New York 
Edison Company. He felt sure that 
all those present would agree with 
him that these two men had as truly 
offered up their lives for their country 
as if they had been among those who 
fell at the charge of San Juan Hill. 
The following is the programme for 
the meeting : Tuesday, September 12. 
First session, 10 A.M. Roll call; 
President’s address; report of exec- 
utive committee; election of new 
members; report of lamp commit- 
tee; reportof Lamp Testing Bureau ; 
Paper—‘‘ Lamp Renewal Methods,” 
Mr. F. W. Willcox. Second session, 
7.30 pe. M.  Papers—‘‘ Relation of 
Cash to Current,” Mr. Charles R. 
Price. ‘* Residence Lighting in De- 
troit,” Mr. Alex. Dow. ** The Wright 
Meter in Boston,” Mr. A.S. Knight. 


Wednesday, September 13. Third 
session, 9 A. M. -apers—‘* Poly- 
phase ‘Transmission and _ Distribu- 


tion,” Mr. G. Semenza, Milan, Italy. 
“‘The Use of Alternating Current for 
the Extension of Central Station Sup- 
ply and for Genera! Distribution,”’ 
Mr. H. A. Wagner. ‘* Methods of 
Meter Sales,” Mr. F. M. Kimball. 
Fourth session, 2.30 p. M.  Papers— 
**The Kern Gas Burner,” Mr. E. A. 
Leslie. ‘* Progress: Notes on Meter- 
ing at Home and Abroad,” Mr. Caryl 
D. Haskins. Report of Committee 
on Meters. 

Thursday, September 14. Fifth 
session, 10 A. M. Paper—‘‘ The Elec- 
tric Automobile,” Mr. Fred R. Jen- 
kins. Miscellaneous business ; treas- 
urer’s report; election of officers. 
The meeting for 1900 was asked for 
by St. Louis and Columbus, Ohio. 

Tuesday afternoon, at two o’clock, 
the delegates and ladies left the Hotel 
Lafayette, proceeded to the Arch 
street wharf and took a steamer to 
visit the warships anchored in the 
Delaware River, after which the party 
proceeded to Cramp’s shipyards. !n 
the evening a social meeting for the 
ladies was held in the Indian Room at 
the hotel, with vocal and instrumental 
music. 

Wednesday morning the ladies 
visited the Academy of Fine Arts, 
the United States Mint and the shop- 
ping district. In the afternoon they 
took a drive through the city. In 
the evening the delegates and ladies 
attended the theater, with a banquet 
following. 

On Thursday afternoon all in at- 
tendance at the meeting took a tally- 
ho drive through Fairmont Park, up 
the famous Wissahickon Drive, and 
to points of interest in the park. 
The local committee of ladies was 
made up as follows: Mrs. Martin 
Moloney, Mrs. Joseph B. McCall, 
Mrs. W. P. Conover, Jr., Mrs. A. J. 
De Camp. Mrs. J. H. Vail and Mrs. 
W. H. Johnson. 


OLD TIME TELEGRAPHERS’ 
MEETING. 


REUNION OF THE OLD TIME TELE- 
GRAPHERS’ ASSOCIATION AND THE 
UNITED STATES MILITARY TELE- 
GRAPH CORPS AT BOSTON, SEP- 
TEMBER 12, 13 AND 14, 1899. 





An exceptionally well attended and 
successful reunion of the Old Time Tel- 
egraphers’ Association and the United 
States Military Telegraph Corps was 
held in Boston, Mass., on Sept. 
12, 13 and 14, at the Copley Square 
Hotel. The time was largely given 
to social events and tours for sight- 
seeing, which had been planned by 
the local entertainment committee. 

President H. J. Pettengill opened 
the business session for the two asso- 
ciations at 10 a. u., Tuesday, by ap- 
pointing a committee to wait upon 
Mayor Quincy, who was escorted to 
the platform, and, in a brief speech, 
welcomed the two organizations to 
the city. Colonel W. B. Wilson, of 
Philadelphia, president of the War 
Telegraph Corps, responded to the 
Mayor’s welcome. 

Business matters the 
Old Timers’ Association then 
taken up, and it was voted to hold 
the next meeting in St. Paul and 
Minneapolis on the third Tuesday, 
Wednesday and Thursday in Sep- 
tember, 1900. The election of offi- 
cers for the Old Timers resulted as 


relative to 
were 


follows: 

President, H. C. Hope, St. Paul, 
Minn.; vice-president, H. A. Tuttle, 
Minneapolis, Minn.; secretary and 
treasurer, John Bryant, New York; 
executive committee, J. J. Dickey, 
Omaha, Neb.; James Compton, Nash- 
ville, Tenn.; S. A. Dunean, Atlanta, 
Ga.; E. C. Cockey, New York; W. 
J. Denver, Boston; S. A. D. 
stall, Boston; J. W. Larish, Grant 
H. Yetman, Boston; E. A. Smith, 
Boston. 

The reading of the treasurer’s re- 
port showed a balance on hand for the 
Old Timers’ Association of $777.97. 

Immediately following the session 
of the Old ‘Timers, Colonel Wilson 
called the meeting of the Society of 
the United States War Telegraph 
Corps. Several members 
admitted and the treasurer’s report 
was read, which showed a balance of 
$38.27. It was voted to hold the 
next meeting at the same time and 
place chosen by the Old Timers 
for their next convention. ‘These 
officers were elected for the society: 

Colonel William B. Wilson, Philadel- 
phia, Pa., president; William L. Ives, 
New York, vice-president: J. E. Pettit, 


Fore- 


new were 
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Chicago, IIl., secretary and treasurer. 
Executive Committee: E. Rosewater, 
chairman, Omaha, Neb.; A. H. Bliss, 
Chicago, Ill.; A. B. Chandler, New 
York; W. R. Plum, Chicago, IIl.; 
George C. Maynard, Washington, D.C. ; 
D. Wilmot Smith, Breckenridge, 
Minn.; R. B. Hoover, Springfield, 
Ohio; L. A. Somers. Cleveland, Ohio; 
J. D. Cruise, Kansas City, Mo. 

Tuesday afternoon the two societies 
were entertained at dinner at Rocky 
Point by Geo. G. Ward, vice-president 
and general manager of the Commer- 
cial Cable Company. While there a 
telegram was sent to the cable termi- 
nal in Ireland, and an answer was re- 
ceived and delivered to the guests on 
their arrival at the hotel. 

Wednesday evening the meeting 
was ended by a banquet at the Bruns- 
wick Hotel, at which 250 persons were 
present. Mr. Stephen O’Meara, editor 
of the Boston Journal, acted as toast- 
master. 





American Street Railway Asso- 
ciation. 

The exhibition space at the forth- 
coming convention of the American 
Street Railway which 
begins in Chicago on October 17, 
promises to be completely occupied 


Association, 


with a representative showing of street 
railway apparatus and appliances. 

Secretary Penington has called for 
the names of representatives of all 
and states that their 
badges will be ready for delivery on 
October 17. The secretary also de- 
the names of ladies who will 
attend the meeting. 


exhibitors, 


sires 


The Franklin Institute. 

The electrical section of the Frank- 
lin Institute, of Philadelphia, an- 
nounces the following lectures for 
October 3, at 8 P. M.: 

Ir. Edwin J. Houston, Philadel- 
phia, Pa.—‘* A Summary of Electrical 
Progress During the Past 75 Years.” 

Mr. Ralph W. Pope, New York— 
‘The Influence of Such Societies as 
the Franklin Institute and the Ameri- 
ean Institute of Electrical Engineers 
in Promoting the Progress of the 
Electrical Arts.” 

Prof. F. B. Crocker, New York— 
‘The Commercial Aspects of Ameri- 
can Electrical Industries.” 





President John I. Sabin, of the 


Sunset Telephone and ‘Telegraph 
Company, and other Pacific coast 


telephone companies, and President 
Charles J. Glidden, of the Erie tele- 
phone system, will sail for Europe on 
the ‘‘ Lucania” on September 23. 
They will investigate the telephone 
systems of England, Germany, Sweden 
and France. 
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American and German Manufac- 
turers Competitors for the 
World’s Supply. 

Lieut. Frank J. Sprague, the well 
known electrical engineér, returned 
from a brief European tour last week. 
Mr. Sprague had the honor of being 
the first passenger to land from the 
“Oceanic,” the magnificent new 
Atlantic liner, and was surprised at 
the handshakes and greetings he re- 
ceived, as he stepped on the pier, 
from a multitude of waiting strangers, 
who took this means of welcoming 

the great ship to American shores. 

Mr. Sprague was seen soon after 
his arrival at his office on Broad 
street. is chief object in going 
abroad was to see how the work was 
progressing in the installation of his 
immense electric elevators along the 
line of the Central London Railway 
(underground). ‘The entire equip- 
ment of these elevators, which num- 
ber about 50, and which are to be 
used in conveying passengers between 
the street surface and the stations 
underground, is shipped from this 
country, and the installation is pro- 
ceeding most satisfactorily. 

Mr. Sprague stated it as his belief, 
after visiting a number of leading 
manufacturing establishments in Eng- 
land, France and Germany, that the 
last-named country had become the 
real and chief competitor of the United 
States for the manufactured output of 
the world. Labor troubles had so 
embarrassed England, as well as lack 
of standardized product, that she had 
fallen behind her Teutonic neighbor. 
The finest factory Mr. Sprague saw in 
his travels was at Berlin, that of the 
Allgemeine Elcktricitiits Gesellschaft. 
The German manufacturers early real- 
ized the necessity of uniformity and 
standardization. and their engineering 
work ‘and their finished product have 
alwavs beeu most thorough and work- 
manlike. 

Mr. Sprague said there was much 
feeling expressed on all sides in the 
Dreyfus case, and he thought the de- 
cision of the court martial could not 
fail to have serious results for the Paris 
Exposition, particularly as regards 
English and German exhibitors. 

ion le daa 

A New York 
pleted the purchase of the City Pas- 
senger Electric Railway, the Logan 
Valley Electric Railway and the Al- 
toona Company, from John 
Lloyd, of Altoona, Pa., the principal 
owner, ‘I'he consideration was $1,000,- 
000. The Logan Valley and City 
Passenger stock. $50 par, was sold at 
$62.50, and the gas stock, $20 par, at 
$33.33. All holders will have an op- 


syndicate has com- 


Gus 


portunity to sell their stock at the 
same rate. 
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Professor Bunsen and His Numer- 
ous Decorations. 


The late Professor Bunsen thought 
more highly of his scientific discover- 
ies than he did of the many orders 
and other tokens of honor that were 
showered on him during his long life. 
He was apt to forget to put on his 
crosses and ribbons when invited to 
official ceremonies, and his house- 
keeper tried to remind him of his 
duty by putting his various orders in 
the pockets of his dress suit trousers. 
On one occasion, says the Berlin Bor- 
senscourier, he was invited, with the 
other Heidelberg professors, to dine 
with a Baden prince. He entered the 
room late, after the guests had assem- 
bled, and one of his colleagues turned 
to him and said: ‘* Excuse me, Herr 
Geheimrath, but what have you 
done with your orders ?” Bunsen was 
taken aback ; he thought for a mo 
ment and then, plunging his hand 


The Growth of the Telephone in 
the United States. 

H.W. Poor & Company have issued 
a circular pamphlet showing the in- 
crease in the use of the telephone in 
the United States. In 1580 there 
were in use under rental of the Amer- 
ican Bell Telephone Company 60,873 
instruments; in 1881, 132,692, an in- 
crease of 71,819. In 1898 there were 
in the hands of licensees 1,124,846, an 
increase over the preceding year of 
205,725. In 1805 the miles of wires 
used by the overhead, underground 
and submarine systems were 137,223; 
January 1, 1899, there were in use 
1,158,900 miles of wire. The entire 
expenditure of all the companies using 
the Bell telephone at the close of 
1898 for construction reached the 
enormous figures of $111,159,309.26. 


—_e 


The Walker Company. 
News comes from Cleveland, Ohio, 
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NOTES ON LIGHT. 





BY WILLIAM ROLLINS, 
NOTE LXIII — PENETRABILITY op 
X-RAYS INFLUENCED BY Try. 
PERATURE. 


Edison and also 8S. P. Thompson 
found in 1896 that the penetrability 
of X-rays was increased by cooling 
the exterior of the vacuum tube, 
Edison surrounded the tube with oil, 
which was placed in a freezing mix. 
ture. 

These observations have been con- 
firmed by others and have been quoted 
as showing the incorrectness of the 
fact stated in Note xxx, that the 
wave-length of X-light depended 
on the temperature to which the 
particles of the cathode stream were 
raised by their impact on the target. 
There is, however, nothing incon- 
sistent in these two facts. ‘The reason 
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into his left trousers pocket, pulled 
out a fist full ef stars and crosses. 
As soon as they recovered from their 


astonishment every one began to 
laugh, but Bunsen said good- 


’ 


naturedly, ‘Ob, I have a lot more,’ 
and pulled another handful out of the 
right-hand pocket of his trousers. 
->- se 
in Electric 
Work. 
To THE Epiror oF ELECTRICAL REVIEW: 

I was very much pleased to see. 
in a recent issue of the ELECTRICAL 
REVIEW your article discussing favor- 
ably aluminum for electrical con- 
ductors. On the inter urban road, 
which is being built between Kansas 
City and Leavenworth, they are using 
76 miles of 350,000 circular mils 
aluminum cable, purchased from the 
general manager of the Pittsburgh 
Reduction Company. ‘The field for 
aluminum has appealed to me so 
strongly that I am now devoting 
myself to the sale of aluminum wire 
for electrical conductors. Will you 
be kind enough to send me a dozen 
copies of vour issue of August 30 with 
bill ? R. A. 

Cleveland, Ohio, September 9. 


Aluminum Railway 


that the Standard Trust Company, of 
New York city, has begun foreclosure 
proceedings against the Walker Com- 
pany on a claim for $175,000 bonds 
and $30,000 interest, and asks for a 
receiver on the claim that the Walker 
Company isinsolvent. ‘The Westing- 
house Electric and Manufacturing 
Company has been in control of the 
Walker Company for some time, and 
this latest step is believed to be 
the final proceeding toward securing 
absolute ownership of the Walker 
Company. 
ee ee 
Progressive Chattanooga. 
[From the Chattanooga, Tenn., Times } 

The ExectricAL REVIEW in a 
recent issue calls attention to the 
fact that in some places trolley com- 
panies are cultivating strips of lawn 
between the tracks, producing a most 
pleasant effect, so that it says, ‘‘ grass 
in the streets is now a sign of progress 
rather than of retrogression.” If this 
be true Chattanooga is one of the 
most progressive towns in the land, 
especially between the river and Fifth 
street. 


why cooling the outside of the vacuum 
tube increases the penetrating power 
of the light is this—the vacuum is 
kept higher, therefore the velocity of 
the cathode stream is greater, result- 
ing in shorter waves. The shorter 
the waves the denser the substance 
they will penetrate. 

Ilow great a difference temperature 
makes can be easily observed by any 
one who will read the gauge on the 
vacuum pump with the tube excited 
cold and again while hot. Moreover, 
with a focus tube it is a simple mat- 
ter to show that cooling the exterior 
of an excited tube does not make 
much change in the temperature of 
the target against which the particles 
strike, and this is the place where 
X-light originates and where the tem- 
perature must be altered if we wish 
to study its effect on the character of 
the light. 

NOTE LXIV—THE EFFECT OF THE DE- 
GREE OF THE VACUUM ON THE 
TEMPERATURE OF THE TARGET. 

One of the interesting things in con- 
nection with vacuum tubes used to 
produce X-light is to see, as the vac- 
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uum rises, the changes in temperature 
of the target where the cathode dis- 
charge strikes. 

When the vacuum is about equal in 
resistance to one fourth of an inch of 
air, a powerful generator delivers so 
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rupter to excite a single focus tube, 


ciently high temperature to make 
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an excellent type for Tesla coils and 


the definition is less perfect and the them centers from which X-light radi- for use with electrolytic breaks. 


tube blackens svoner than with the 
usual forms of interrupters. By a 
single-focus tube | mean one where 
the anode, acting as a target, receives 


ates. We therefore have in a more 
marked degree the phenomenon men- 
tioned in Note xvii. It follows that 
the single-focus tube is not the best 


Fie. 59.—A-W-L Rotary TarGer TusE For Trks_tA Corts oR ELECYROLYTIC BREAKS. 


much force against the target as to 
quickly melt it, the platinum flying 
off as shooting stars of glowing metal,* 
and there is so much light that it is 
easy to read ordinary print several feet 
from the tube. 

If, however, we stop the current in 
time to save the target, and go on 
pumping, we arrive at a stage where 
the same generator can not make the 
target more than red hot; and when we 
get up to a vacuum equal to 16 inches 
of air, it is impossible, with the same 
generator, to make the target even 
red. Yet, keeping pace with this in- 
crease of vacuum, the penetrating 
power of the X-light rises. As the 
vacuum rises, a greater proportion of 
the energy appears as X-light and less 
as ordinary light and heat. There- 
fore, where it is practical to use high 
vacuums and obtain the necessary 
differentiation of tissues, it is desirable 
to do so, on the ground of economy. 

At first high vacuums in new tubes 
were not desirable, as they soon be- 
came too high, and useless; but with 
the introduction of the intermolecular 
vacuum regulator this difficulty was 
overcome. 

To restate the matter in a different 
way, it may be said that a vacuum 
tube is a source of heat, light and X- 
light, according to the degree of the 
vacuum and the energy of the current, 
and what occurs is this: As the vac- 
uum rises, the number of particles to 
carry the current is less, but, as the 
current must be carried, each particle 
moves with greater velocity and, strik- 
ing the target with greater force, gives 
rise to a larger proportion of short 
waves; that is,of X-light,and a smaller 
proportion of longer waves, or those 
of ordinary light and heat. 

NOTE LXV—X-LIGHT TUBES FOR ELEC- 
TROLYTIC BREAKS. 
When we use an electrolytic inter- 





*Note xlvi. 


the discharge of a single concave- 
cathode, in whose focust+ the anode is 
placed, X-light originating at the small 
area where the cathode discharge 
strikes. 

What causes this loss of definition? 
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when the electrolytic break is em- 
ployed. The double-focus tube is a 
better type for this form of inter- 
rupter. ‘There are two forms of 
double-focus tubes, one invented by 
Prof. E. Thomson and the other by 
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Fic. 60.—DIAGRAM SHOv ING THE PLAN ON Waicu tHE TUBE SHOWN IN 
Fig, 58 1s CONS1TRUCTED. 


It is because a larger proportion of 
the particles leaving the anode havea 
velocity approximating that of the 
cathode discharge. 

In other words, the alternating 
character is more marked, approach- 


the writer. Professor Thomson’s 
tube is far more economical, as it 
utilizes the discharge from both ter- 
minals, but, having two radiant areas 
for X-light, the definition is less per- 
fect than the second form. 


ae Tas 


When the most perfect definition is 
required with Tesla coils or with elec- 
trolytic breaks at a sacrifice of some 
light, the tube figured in Note xvi is 
suitable. In Fig. 58 accompanying 
this note more recent 
type of the same tube, improved in 
mechanical construction and more 
efficient. 

In Fig. 59 my rotary target is shown 
applied to a tube of this form. 

As stated in Note xvi the light from 
the second area or that from the back 
of the target is thrown out of the 
field, leaving but one radiant area, 
which being of small size may be con- 
sidered as a single point from which 
in every direction X-light is given off. 
In Fig. 60 I have drawn a diagram 
showing the plan on which the tube 
shown in Fig. 58 is constructed. N 
shows where the normal cathode 
stream strikes the target and gives 
rise to a sphere of light, half of which 
is cut off by the platinum. Of the 
resulting hemisphere I use only a cone 
of X-light which comes through the 
opening in the diaphragm which is 
shown more in detail in Note xxxvi. 
D represents the point where the 
abnormal stream of particles strikes 
the target and from which X-light also 
threads out as a sphere, half of which 
is cut off by the platinum. 

The resulting hemisphere can not 
pass through the diaphragm, and, in 
consequence, can not blur the defini- 


tion. 

I made the drawings some time 
ago, so naturally, the tubes have 
undergone changes since, but these 
are chiefly to make it easier for the 
glass blower. 

It remains to consider why there is 
increased blackening of a single-focus 
tube when the electrolytic interrupter 
is used. It is due to the greater 


is shown a 


Fic. 61.—CooLep TARGET APPLIED 'to Pior. E. Tuomson’s Dousie-Focus Tuse. 


ing more nearly to the type of dis- 
charge of a Tesla coil. 

As a result, the particles forming 
the anode rushf strike the tube in vari- 
ous places with sufficient force to heat 
the individual particles to a suffi- 
~ +Note ii—E.LecrricaL Review, Decemb=>r 15, 1897. 


tNote xxi—February 9, 1898. Note xlvi—Febru- 
ary 8, 1899. 





A modification of Prof. Thomson’s 
tube suitable for use with electrolytic 
breaks was mentioned in Note xvii, 
and in Fig. 61 is shown the same 
tube in a later form. 

For much medical work, extreme 
detinition is of less consequence than 
the amount of light, so this tube is 


number of particles of platinum torn 
off from the anode. With the double- 
focus tubes both terminals are alum- 
inum, and the particles torn off from 
the U and deposited on the glass do 
not discolor it so much. 

On this account also the double- 
focus tubes are superior where Tesla 
coils or electrolytic breaks are used. 
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Wall Street and the Electricai 
Stock Market. 
The feature of the current week 


was the tight money market, which 
resulted in a liquidation of speculat- 
ive holdings in considerable volume. 
It is believed to be probable that a 
considerable portion of these holdings 
have found their way into the hands 
of persons or institutions who have 
not been affected by the stringency 
in the money market. Of course, 
the situation of the stock market has 
been materially strengthened by rea- 
son of this speculative liquidation. 
The state of trade is still remarkable, 
and it seems impossible to fix the 
limits for the expansion in the home 
and foreign trade of the country. 
This, of course, indicates the stabil- 
ity of the security market. The 
scarcity of money, which threatens 
to develop into a menace to the coun- 
try’s trade, and the great national 
prosperity which nearly every line of 
industry is experiencing, constitutes 
a paradox. 

On the New York Stock Exchange 
General Electric closed the week at 
121 bid and 121% asked, a loss of 1% 
points for the week. Metropolitan 
Street Railway, of New York, closed 
at 193% bid and 194 asked, a loss of 
17 points for the week. Third Ave- 
nue Railroad, of New York, closed at 
185 bid and 187 asked, a gain of 1 
point for the week. Brooklyn Rapid 
Transit closed at 88 bid and 88% 
asked, a loss of 16% points for the 
week. It is asserted that unexpected 
expenses will use up practically all 
the Brooklyn Rapid Transit earnings, 
which had been upon for 
dividend purposes in the near future. 
It is also rumored that the control of 
the road has changed hands, and that 
the Whitney—Widener-Elkins syndi- 
cate have been large purchasers of 
the stock. 
however, are asserted to 


counted 


People on the inside, 
have been 
buying the stock confidently. 

On the 
Bell Telephone closed at 361 bid and 
365 asked, a gain of 2 points in the 
bid price for the week. Erie Tele- 
phone closed at 108% bid and 109 
asked, a gain of 4 points for the 
week. 

On the Philadelphia exchange Elec- 
tric Storage Battery common closed 
at 133 bid and 140 asked, a loss of 5 
points for the week. Union Traction 
closed at 40% bid and 4034 asked, a 
loss of 7g point for the week. 

On the curb or outside market 
in New York Electric Vehicle closed 
at 100 bid and 105 asked, a loss of 3 
points for the week. Electric Boat 


soston exchanye American 


closed at 20 bid and 24 asked, a loss 
of 1 point for the week. 
Wall Street, September 16. 
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Dividends. 

The directors of the General Elec- 
tric Company have declared a regular 
quarterly dividend of one and one- 
half per cent on the common stock, 
payable October 14 to stock of record 
October 3. 

The Westinghouse Electric and 
Manufacturing Company has declared 
the regular quarterly dividend of 134 
per cent on the first preferred stock, 
payable October 3 to stock of record 
September 23. 


The directors of the Commer- 
cial Cable Company have declared a 
quarterly dividend of 134 per cent on 
the capital stock of the company, 
payable October 2 to stockholders of 
record September 20. 


The Providence ‘Telephone Com- 
pany, of Providence, R. I., paid, on 
September 2, its usual quarterly divi- 
dend of $1 per share, and voted to 
increase its capital stock from $1,000,- 
000 to $1,200,000 after October 15. 

The directors of the Western Union 
Telegraph Company have declared a 
quarterly dividend of 114 per cent on 
the capital stock of the company pay- 
able on October 16 to stockholders of 
record September 20. The annual 
meeting of stockholders will be held 
on October 11. 

The board of directors of the Elec- 
tric Vehicle Company have declared a 
dividend of two per cent on the com- 
mon stock, payable October 2, to 
common stockholders of record at the 
close of the transfer books on Wednes- 
day, September 20, 1899. The trans- 
fer books will close on September 20, 
1899, and will reopen on October 5, 
1899. 

sa aiblltaa acca 
Wave Telegraph Courtesies. 


A press despatch states that on 
September 13 the British Association 
for the Advancement of Science, then 
in session at Dover, England, suecess- 
fully exchanged courtesies with the 
French association of the same name, 
in session at Boulogne-sur- Mer, using 
the wave-signal telegraph for the 
purpose. 


Deterioration of Acetylene. 





According to a German contempo- 
rary, acetylene, when kept in a holder 
for a few days, falls off in lighting 
power, this deterioration being evi- 
dent even after a period of 12 hours. 

= <a " 

Prince Cantacuzene, who is to wed 
Miss Julia Dent Grant, is becoming 
an adept in the art of handling an 
automobile at Newport. 


Electric Smelting of Iron. 

The Stassano process for the pro- 
duction of iron and steel depends 
upon the application of the heat of 
the electric arc to the purpose of re- 
ducing oxides of iron and to melting 
the resulting metallic mass, says the 
London Colliery Guardian. The 
electric furnace employed is formed 
by the juxtaposition of two truncated 
cones by their bases, a third cone of 
similar formation being connected 
with the body of the furnace thus 
formed, and constituting the crucible 
in which the fused metal collects, and 
which is withdrawn by means of a 
tap-hole. Ata point somewhat above 
the opening of the crucible thus 
formed, and within the furnace itself, 
are two cylindrical carbon electrodes, 
10 centrmetres diameter and one 
metre in length. The distance be- 
tween their terminals—the length of 
the arc—is regulated from time to 
time by a contrivance worked by hand, 
in accordance with the indications 
furnished by the voltmeter and am- 
peremeter, and is closed off by a 
hopper to exclude contact with 
the external air, but which has 
two outlets for the escape of 
the gases, notably carbonic oxide, 
resulting from the reduction of 
the ores used. ‘The minerals charged 
are oxides, or carbonates, the latter 
undergoing a preliminary calcination. 
They are first pulverized, and the 
gangue, etc., is separated as far as 
possible from the metallic particles 
by magnetic means. An analysis is 
made in order to determine with ex 
actness the proportion of carbon, lime 
and silica necessary to reduce the 
mixture and slag off the impurities 
during the subsequent operations, and 
obtain a metal of predetermined con- 
stitution. The necessary quantities 
of the above are then powdered and 
intimately mixed with the concen 
trated ore, 5 to 10 per cent of tar 
being added. ‘The resulting paste is 
submitted to a pressure of from 200 
to 800 kilogrammes per cubic centi- 
metre in a hydraulic press, and the 
mass thus formed is broken in a 
special pug-mill into pieces, these 
pieces forming the ultimate charge 
for the electric furnace. When it is 
desired to produce an alloy of iron 
with some other metal, ores of the 
latter, in the necessary quantity, are 
added to the mixture previous to the 
pressure in the hydraulic press. At 
the intense heat developed by the 
electric arc (3,500 degrees centigrade) 
the Fe,O, is decomposed, forming 
with the carbon present CO,, which 
is, itself, subsequently reduced. 
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The CO formed escapes to the upper 
portions of the furnace, where it aids 
in the reduction of the metallic oxides, 
while the reduced metal, associated 
with more or less carbon, collects jp 
the lower cone before mentioned, 
The impurities slag off and are tapped 
from a hole in the upper portion of 
the crucible. In one form of the 
furnace the operations can be carried 
out continuously, the withdrawal of 
the melted metal, and the charging 
of fresh mineral taking place period- 
ically, the latter being fed through an 
opening in the upper portion of the 
furnace. ‘I'o produce one metric ton 
of iron or steel, from 1,600 to 1,700 
kilogrammes of fuel are required, ac- 
cording to the carbon contents of the 
description used. At 20 francs ($4) 
per ton of coke the fuel cost of pro- 
ducing one ton of metal is 33 francs 
($6.60). In the Stassano process, the 
energy required for one ton of metal 
is 3,000 horse-power-hours. This 
amounts to an average of 18 francs, 
which, it is claimed, is 15 francs 
cheaper than in the ordinary way of 
smelting. ‘The cost of the preliminary 
operations is certainly greater than in 
the other processes, but this is com- 
pensated for by the lessened cost of 
smelting. 
Saintes MNEs 

The Maintenance Company. 

During the past year a unique cor- 
poration, with a novel, but utilitarian, 
proposition as its text, has been added 
to the kindred interests directly al- 
lied with the electrical industry. 
It is the Maintenance Company, 220 
Broadway, New York city, which ex- 
pects to establish the same relations 
with owners of electrical apparatus 
that the Hartford Steam Boiler In- 
Insurance Company 
holds with the owners of steam 
boilers. ‘Che company maintains a 
force of experts who examine and 
maintain electrical installations by 
yearly contract. The form of con- 
tract issued by the company guaran- 
tees the purchaser against loss by 
accidents to electrical machinery, 
and, it is asserted, many manufac- 
turers are recognizing the advantages 
of such asystem of guarantee. When 
a machine is sold by the builder and 
accepted for the purchaser by the 
Maintenance Company, the manufac- 
turer’s money is payable in full. 

The capital of the Maintenance 
Company is $100,000, fully paid, and 
its contracts are guaranteed by a 
surplus fund deposited with the 
Colonial Trust Company, of New 
York city. The company’s officers 
are Jas. J. McKenna, president; 
Ernest R. Bartlett, treasurer, and 
Joseph M. Cooper, secretary. 


spection and 
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The Municipal Electric Lighting 
Plant at Negaunee, Mich. 
[From the Daily Mining Journal, Marquette, Mich.] 

In order to ascertain the true value 
of the municipal lighting plant and 
the exact cost of the service furnished 
the city, the council some time ago 
employed Pierce & Richardson, of 
Chicago, to make an expert examina- 
tion of the books and plant and report 
their findings. R.A. Richardson did 
the work. He inspected the books 
and made a careful examination into 
the conditions at the lighting station, 
devoting several days to the work and 
doing it in a painstaking manner. 
His report was presented to the coun- 
cil at the monthly meeting last night. 

The report is of deep interest to 
every person in Negaunee. It shows 
that the true status of the plant has 
not been known heretofore, and that 
at present it is an expensive luxury. 
Mr. Richardson’s report is in detail, 
and covers 10 typewritten pages. He 
first sets forth that there is great dif- 
ficulty in ascertaining facts in regard 
to the water and lighting plants (which 
are operated from the same station), 
because three sets of books are kept 
forthem. One set is kept for each 
plant, and in addition there is a set 
for the city department. 

At the outset Mr. Richardson states 
that both plants are operated in one 
building, using the same fuel and sup- 
plies. It is difficult to ascertain ex- 
actly what part of the fuel and sup- 
plies each plant consumes, but it is 
Mr. Richardson’s opinion that the 
water account has been loaded with 
charges that properly belong to the 
electric lighting account. He reports 
that, in the year 1897-98, the operat- 
ing expense of the water plant was 
$1,497.44, with earnings of $7,392.19, 
giving a balance of $2,894.75 in favor 
of the plant. 

In 1898-99 the operating expenses 
for the water plant were $5,854.88, 
and the income was $6,970.29, giving 
a balance for the plant of only 
$1,085.41. Mr. Richardson explains 
the discrepancy by stating that, in 
1898-99, the electrical plant was in- 
stalled. In 1897-98 $2,000 was spent 
on water mains. In 1898-99 only 
$648.60 was expended in the better- 
ment of the plant, while the only 
legitimate increase in expenses was 
the addition of $10 a month to the 
salaries of two engineers. 

In taking up the electric lighting 
plant, Mr. Richardson takes the year 
from April, 1898, to April, 1899, as 
a basis for his investigations. ‘The 
report of the recorder for that period 
shows that the operating expenses 
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of the plant were $3,919.02, compared 
with $4,651.15 in receipts, giving a 
balance of $732.13 in favor of the 
plant. Mr. Richardson says: ‘‘ This 
statement is apparently true as far as 
moneys paid through orders from the 
recorder’s office and moneys received 
at the recorder’s office are concerned, 
but it is by no means a statement as 
to the cost per year of the plant to 
the city.” 

The cost of the plant to the city, 
as shown by the electric light books, 
March 15, 1898, is $11,692.82. Mr. 
Richardson reports that this is not a 


creased cost of coal, are considered, 
the city is paying $114.49 a year for 
every arc light in use. 
Mr. Richardson estimates that up 
to April, 1899, the plant cost the city 
23,198.96. In the same period the 
receipts were $6,524.43. He then 
takes up the question of rates and 
unsparingly denounces the system of 
flat rates now in use. He states that 
the city will never be able to put the 
plant on a paying basis unless meters 
are used, with a sliding scale of dis- 
counts. The equipment of the station 
he reports in fair condition, although 
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true statement, as he finds that, in 
September, 1897, $1,000 was trans- 
ferred from the city fund to the elec- 
tric lighting fund. This procedure 
was repeated in December, 1898, 
when $2,000 was transferred. In ad- 
dition, bills from Engineer McRae on 
account of the lighting fund, which 
amounted to $662.75, were charged 
to the city tax fund. The total of 
these amounts, $3,662.75, must be 
added to the cost of the plant, which 
makes it $15,355.58 to date of April, 
1898. 

From 1898 to 1899, $836.44 was 
charged to construction. Fifty per 
cent of that amount should have been 
charged to running expenses. De- 
ducting this amount from $4,757.96, 
the total expense of the plant forthe 
year, April, 1898, to April, 189, the 
running expenses $4,339.74. 
Allowing five per cent for depreciation 
on the investment of $15,773.80, 
$1,577.38 has to be added to running 
expenses for the year, making a total of 
$5,917.12. This statement gives a 
deficit of $1,265.97, instead of an 
sarning. Mr. Richardson shows that 
when other expenses, such as the in- 


were 


the armature of the are machine has 
been badly overheated and is liable to 
He notes the fact that 
many appliances provided for in the 
the plant 
omitted because funds were short. 

Mr. Richardson outlines a scheme 
of bookkeeping which would keep the 
accounts of the two plants distinct, 
and which should be adopted if the 
taxpayers are going to know anything 
of what each plant is doing. Only 
by changing the present system can 
the affairs of the plants be put on 
a business basis. Mr. Richardson’s 
summary of his report is as follows: 

A. That the electric light plant ran 
behind $1,265.97, instead of making 
$732.13, as shown by the report of 
April, 1899, for the fiscal year. 

B. That a very considerable amount 
charged to operating expense of the 
water plant was expense which should 


give way. 


specifications for were 


have been charged to the electric 
light plant. 

C. That the city plant can never be 
put on a paying basis until it raises 
its rates and increases its output. 

D. That the actual cost per year 
for operating individual plants can 
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not be known until meters are put in 
and records kept. 

E. That the cost of operating each 
arc lamp for the last fiscal year was 
$106.49, as figured from the present 
records. 

F. That the method of charging 
for lamps on a flat basis is wrong from 
a commercial or business standpoint, 
unless rates are put so high as to 
absolutely protect the station, which 
would make it very expensive for the 
consumer who does not waste his 
lights or use them to any great extent. 


-~=- 





A New Automobile Manufacturing 
Firm. 


A new firm will shortly inaugurate 
in Syracuse, New York, an automo- 
bile manufacturing business, putting 
both electromobiles and gasoline ma- 
chines upon the market. The firm 
will be composed of Messrs. C. F. 
Saul and Wm. Van Wagoner. Both 
these gentlemen have had long and 
complete experience in the bicycle 
trade, both having been connected 
with it since its beginning. 

The illustration shows an experi- 
mental electromobile which has been 
in constant service 
This is the prototype of the machines 
that will be manufactured, the out- 
ward appearance of electromobiles 
and gasoline automobiles being the 
same. 


for some time. 


— a - 


A New Cable Head Protector. 


The Eureka Electric Company, of 
Chicago, are placing upon the market 
a new and improved combination 
cable head protector. ‘The company 
claims for this device that it will be 
a protection to telephone exchange 
switchboards from sneak and strong 
currents. that 
a heat coil can be used, or, if desired, a 
fuse coil. ‘The company is also at 
the present time at work upon a 
novel type of bridged extra strength 
toll-line cabinet telephone, which they 
will build in two strengths, one for 
ringing 25 telephones upon a bridged 
toll line, and the other to ring loudly 
and clearly any number of telephones 
up to 50 instruments upon one bridged 
line. 


It is so constructed 


—_—— ie — 


Sunpury, Pa.—The Penn Tele- 
phone Company proposes to run a 
line from Selinsgrove to Port Trevor- 
ton, thence across the Susquehanna to 
Herndon, connecting Mandata, Ma- 
hanoy, Georgetown, and ultimately 
connecting the Lykens Valley, Perry 
County and Juniata County lines. 
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The Sterling Electric Company. 
The year 1899 has been one of un- 
activity and growth in all 
branches of electrical industry, and 
notably so in the telephone field. 


usual 


All manufacturers of apparatus have 
enjoyed an unprecedented amount of 
business, especially those whose claim 
on patronage relied 
quality and excellence of their product 
Among these is 
Electric Company, of 


more on the 


than on low prices. 
the Sterling 
Chieago, Ill. 
of the youngest in the field, having 


sana 
Fhis company is one 


been incorporated in February, 1898, 
with Frank B. Cook, of Chicago, as 
vice-president and chief engineer, and 
Walter KE. Doolittle, seeretary and 
general manager. 

Mr. Cook had for years held the 
position of chief engineer with the 
Central Union Company (a Bell 
organization), and while in that posi- 
tion contributed largely to the de- 
velopment and improvement of Bell 
apparatus, 

Appreciating the difficulties under 
which independent companies were 
working in endeavoring to compete 
with the old company in exchange 
service, these gentlemen realized the 
immense benefit apparatus of ** Bell” 
type and quality would be to the 
Mareh of last 
began manufacturing and supplying 


former, and in year 
such apparatus under patents owned 
and controlled by them. 

The result has been most surpris- 
ing, and must certainly be highly 
gratifying to the incorporators. 

Beginning business 18 months ago 
with nine men, in limited quarters, 
the company to-day employs regularly 
wbout 150 hands, and for some time 
has been working night and day, re- 
quiring practicaliy double the above 
In spite of all efforts, how- 
ever, they are still unable to properly 


number. 


take care of their constantly increas- 
ing basiness and find that further 
expansion is forced upon them. With 
this end in view they have decided to 
add a large factory at Lafayette, Ind., 
which will be in operation by or be- 
November 1, and which will, it 
is stated, make the Sterling com- 
pany the largest manufacturers of in- 
dependent exchange apparatus in the 
West. At least 500 hands will be 
employed and an aggregate of 50,000 


fore 


square feet of floor space occupied 
The rapidity and spontaneity with 
which the growth here chronicled has 
been achieved speaks highly for the 
value of the product of this company 
as well as for the executive ability ex- 


hibited in its management. ‘The 


leading features of their manufacture 
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at present are their Bell type switch- 
boards—standard and sectional—pole- 
top and office terminals, arresters 
and protective devices (which are 
guaranteed and are approved by the 
National Board of Underwriters) and 
kindred apparatus. 

2 cae 

LITERARY. 

Professor Elihu Thomson’s lecture 
on ** Electricity at High Pressures,” 
delivered before the New York Elec- 
trical Society, is now published by 
the society in pamphlet form, through 
the subseription of its members, hav- 
ing been carefully prepared and re- 
vised for press, and will be forwarded 
on receipt, by the secretary, of 25 cents 
for each copy required. An extra 
large edition has been printed for the 
accommodation of those who wish for 


A New Street Railway Generator. 

‘*What is worth doing at all is 
worth doing well” is a maxim that 
has been constantly observed by the 
Bullock Electric Manufacturing Com- 
pany, of Cincinnati, during the 10 
vears of its existence. As a result, 
Bullock motors and generators have 
become famous the worid over as 
being thoroughly reliable and up to 
date. ‘Their business increased to 
such an extent, that in 1893 they 
determined to erect a new works 
which was occupied in January of 
the present year, and which from the 
present outlook will soon have to be 
enlarged. 

Encouraged by this success, the 
company bas now determined to enter 
the railway field. ‘To this end, a 
complete line of engine-tvpe railway 





Bu..ock 800-KrLowatrr RATLWAY GENERATOR. 


copies for distribution among their 
friends, and also of those who may find 
sum to remit 


$1 a more convenient 


than 25 cents. 
- = - 


Another Carbon Plant ? 

It is rumored that Mr. Hugo 
Reisinger, of New York city, manu- 
facturer of the well known “ Electra ” 
Nuernberg carbons, has secured op- 
tions on a large tract of land in New 
Jersey, and that he wiil erect on ita 
big carbon manufacturing plant. It 
is said that a syndicate of European 
capitalists is behind the scheme, and 
that the new company will be an im- 
portant factor in the electrical field. 

i timc 
An Old Overhead Wire Suit Settled. 

Justice Russell, of the Supreme 
Court, has decided the long pending 
suit of the Electrical Power Com- 
pany, of New York city, against the 
city of New York, for $250,000 dam- 
ages for the removal of its overhead 
wires, by the cityin 1889. The court 
gave judgment against the city for 
$0,000, 


generators has been designed up to 
and including the 800-kilowatt unit. 

Bullock railway generators — will 
possess all of the features that have 
made the company’s present standard 
machines so popular, and also some 
new features. 

Among the more important may 
be mentioned a scheme for oscil- 
lating the brush-holder mechanism 
in a direction parallel with the shaft. 
The movement is very slow and 
results in constantly changing the 
line of travel over the commutator 
face and thus removes all tendency 
to eut or groove the latter. The 
action is the same as secured by the 
end play of an armature in a belted 
generator or that produced by the 
electro-magnetic device used at the 
end of the shaft on rotary trans- 
formers, and which is recognized by 
engineers as a means of greatly pro- 
longing the life of the commutator. 

The pole-pieces and coils may be 
removed without disturbing the yoke 
or armature, and, with two of them 
removed, it is possible to remove one 





Vol. 35—No, 12 


or more armature coils should repairs 
be necessary. 

The armature coils are made of 
continuous bars of copper, without 
joints between the commutator ¢op. 
nections, which materially adds to 
the life of the machine. These coils 
are all thoroughly insulated, pressed 
and baked before being placed on the 
core, no additional core insulation 
being necessary. 

All armatures are thoroughly venti- 
lated by slots perpendicular to the 
shaft through which the air rushes 
when the machine is in operation. 

A liberal rating permits of constant 
operation at full load, with low tem. 
perature rise. 

One of the 800-kilowatt machines 
has been sold to the Oakland Rapid 
Transit Company, of Oakland, Cal., 
and is shown in the illustration here- 
with. ‘This machine operates at a 
speed of 80 revolutions per minute, 
and at this speed develops 550 volts 
at no load. 

It is over compounded for a rise of 
50 volts at full load, making the full- 
load voltage 600. Bullock railway 
generators are fully described in 
Bulletin 0734, sent on application. 

—— we 
. BUSINESS NOTES. 

‘+* Wanted, able-bodied men to 
help us fill orders’ is the ery around 
this establishment,” said Secretary 
Dinsmore, of the Columbia Electrical 
Supply Company, of Liberty street, 
New York. ‘The customers in line, 
and the general hum of industry at 
the headquarters of this enterprising 
electrical house was evidence in proof 
of the remark. The electrical supply 
business in general is very active. 

Notice has already been given o/ 
the removal of the Chicago Rheostat 
Company from Chicago to New York. 
Branch offices, with a large and well 
assorted stock of rheostats, will be 
maintained at 1012-1013 Monadnock 
Block, Chicago, to accommodate a 
well developed western business, but 
the factory and main office will be in 
New York, in charge of Mr. E. W. 
Hammer, at 397 to 4u7 East Thirty- 
third street. While the growth of this 
company has shown a splendid in- 
crease, it is believed that the domestic 
business can be handled as well from 
New York, with a decided advantage 
in the handling of foreign trade. Other 
offices of the company can be found 
on reference to our advertising pages. 

é _ : 

W. S. Rowe, cashier of the First 
National Bank, of Cincinnati, has 
bought the Columbus Central  Rail- 
way for $1,300,000 at a master’s sale. 
''his is understood to be in the plan 
for consolidation with the Colum- 
bus Street Railway. Rowe’s bid was 
$213,000 above the appraisement, or 
$574,000 more than the upset price. 
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THE LICENSING OF EMPLOYES ON 
ELECTRICAL WORK, AND IM- 
PROVING THE QUALITY OF WORK 
AND MATERIAL.* 





BY CAPT. WILLIAM BROPHY. 





(Concluded from page 175.) 

Last, but by no means least, comes 
the fire and police signal service. 
There is no branch of the municipal 
service that equals these in impor- 
tance, as bearing on the safety and 
welfare of the community, except 
the fire and police departments of 
which they are the nervous systems. 

When a commercial telegraph wire 
fails, another, going in the same or 
some other direction, is substituted 
therefor, even though the distance 
traversed may be twice or thrice as 
great as that traversed by the dis- 
abled circuit. A notable instance of 
this kind came under my own ob- 
servation during the great fire of 
November, 1872, in Boston, when a 
message sent to my house, 44 miles 
distant, had to be sent by way of 
Montreal, Canada, as the trunk lines 
in the city going south and west were 
destroyed. 

When a telephone circuit becomes 
inoperative the subscriber can wait 
until it is repaired; he and those who 
wish to communicate with him being 
the only ones who are in any way 
inconvenienced; but when a_police- 
man or citizen discovers a fire in 
progress and pulls the box, they ex- 
pect it to operate correctly every time; 
if a prompt response is not made 
they do not realize something is 
wrong and must try another box. 
Often the pulling of the box is re- 
peated, all to no avail if the circuit is 


open or the box or other apparatus 
inoperative, while in the meantime 
an incipient fire may be making rapid 
strides towards the proportions of a 
conflagration. 

The police ofticer whose duty it is 
to preserve the peace, guard our 
property, hold in check the unruly, 
arrest the criminal, protect the weak, 
care for and succor the injured, in 
order to perform the duties imposed 
upon him must have a signal system 
on which he can place implicit reli- 
ance ; if not, valuable lives may be 
lost or much unnecessary suffering 
endured, his own life endangered or 
lost, and criminals escape the heavy 
hand of blind and sometimes tardy 
justice. , 

Can any one for a moment contend 
that these two important systems 
should not be constructed in the best 
possible manner and maintained in 
the highest state of efficiency? Should 
any but the most competent persons 
be placed in charge thereof? And 
should they not be given the very best 








*A paper read befure the National Association of 
ence Electricians, Wilmington, Del., Septem- 
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and most competent men as assistants? 
These are questions that can be an- 
swered only in the affirmative by any 
public official or private citizen if they 
will only familiarize themselves with 
the workings of both of these systems. 

Without at this time attempting to 
combat the belief that exists in the 
minds of the active politician, that 
‘to the victor belongs the spoils,” I 
do contend that the position of super- 
intendent of fire and police telegraphs 
should not be counted among the as- 
sets of the spoilsmen. While it is 
perfectly proper that these officials 
should be selected from among those 
of the same political creed as the ap- 
pointing power, they should be quali- 
fied in every way to perform the duties, 
and should be obliged to prove their 
ability before some authorized person 
or board competent to decide impar- 
tially, and who possess the respect 
and confidence of all classes in the 
highest degree, and whose certificate 
of license should be of value to the 
holder. 

The time has come when munici- 
palities must undertake the super- 
vision of all classes of electrical con- 
struction; many are already doing so. 
The superintendents of fire and police 
signal systems, particularly in medium 
and smaller cities, should be qualified 
to undertake such supervision, as, in 
most cases, they will be called on to 
do so. For them to accept such a 
position through false pride or an 
Increase in salary, knowing themselves 
to be incompetent to supervise the 
work of what ought to be the most 
intelligent class of electrical workmen, 
and others not over scrupulous, would, 
in my opinion, be a crime, and to 
appoint them under such conditions 
would be one, only in a less degree. 

For this reason it behooves all super- 
intendents of fire and police telegraphs 
to become familiar with all known 
methods of generation and distribution 
of electrical energy, both of high and 
low-tension currents. 

Having tried to show you the pos- 
sible dangers resulting from the gen- 
eration and distribution of high- 
potential currents, also those of lower 
potential but of large volume, I will 
now endeavor to point out the neces- 
sary qualifications of men engaged in 
some classes of electrical business, 
and in doing so I will follow in the 
lines established by the New Enyland 
Electric Exchange, an organization 
formed and supported by men en- 
gaged in electrical pursuits some years 
ago, for the purpose of maintaining 
a high standard of workmanship and 
intelligence among the fraternity. 
As a result of the good work done by 
that organization, all classes of men 
sought, and, when possible, procured, 
one of the five classes of licenses 
issued by it. 

These certificates proved a sure 
passport to a position for the holders 
thereof, and nearly all the officers of 
electric light, railway and power com- 
panies and contractors required their 
employés to appear before the exam- 
ining boards and obtain one of the 
licenses (five in number) if they 
wished to remain in their employ ; 
and, as a rule, the holders of such 


licenses were sought for by those 
needing the service they could render 
in preference to others. 

This system of licensing proved a 
blessing in many ways: it insured the 
highest grade of intelligence in the 
different grades of work ; it proved an 
incentive to young men to attempt to 
reach the highest round in the ladder. 
I know it to be a fact that many who 
were only able to secure a rating that 
entitled them to the lowest (5th) class 
license worked and studied until, step 
by step, they reached the highest, or 
close to it. The contractor and man- 
ager obtained the best workmen; firms 
and corporations secured the best class 
of men for superintendents and man- 
agers, and best of all, the public re- 
ceived all the protection possible from 
dangers that might arise from the 
distribution of electrical energy. 

The work and influence of this or- 
ganization was not confined to New 
England ; men came from all parts of 
the country, either at their own or 
their employer’s expense, presented 
themselves for examination, and re- 
ceived licenses, if entitled to them, 
that were valued very highly. 

The number that applied for a first- 
class license was quite large, but the 
number that received then was some- 
what limited. The qualifications of 
the applicants were as follows : 

The applicant for a first-class license 
had to be able to make working plans 
of central stations and isolated instal- 
lations ; to have a general knowledge 
of the construction of dynamo electric 
machines, and the electrical appli- 
ances necessary for electric light and 
electric power installations ; a general 
knowledge of the principles, construc- 
tion and installation of secondary or 
storage batteries ; a thorough knowl- 
edge of the insurance rules pertaining 
to the business ; a specific knowledge 
of the systems operated by the appli- 
cant, and a thorough knowledge of 
the calculations necessary for, and the 
rules governing electric wiring, and 
be able to make complete wiring plans. 
While not requisite, a general knowl- 
edge of steam and water-power plants 
was desirable, and would have due 
weight with the examiners. 

‘The man who possessed these quali- 
fications could fill the position of 
superintendent of electric lighting or 
street railway plants. 

Second-class licenses were issued 
oniy to persons fully competent to 
install and operate incandescent light, 
are light, or power plants, and were 
obliged to have a general knowledge 
of the construction and operations of 
dynamos, electric machines and other 
electrical appliances pertaining to the 
particular classes of apparatus it is 
desired to operate; a thorough knowl- 
edge of the insurance rules pertain- 
ing to such apparatus; a thorough 
knowledge of the calculations neces- 
sary for and the rules governing elec- 
tric wiring. While not requisite, a 
general knowledge of steam and 
water-power plants was desirable, and 
would have due weight with the 
examiners. 

Third-class licenses were issued only 
to persons fully competent to make 
electric light and power installations, 
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and who were not competent to oper- 
ate electric machinery. They were 
obliged to have a thorough knowledge 
of the calculations necessary for and. 
the rules governing electric wiring, 
and the ability to make complete 
wiring plans; a thorough knowledge 
of the connecting of electric light and 
power machinery to the wiring, and a 
thorough knowledge of the insurance 
rules governing wiring for electric 
light or power. The holders of these 
licenses were classed as wiremen. 

Fourth-class licenses were issued 
only to persons competent to install 
and operate but one of the following 
plants, viz.: incandescent light, are 
light or power. They were obliged 
to have a_ specific and thorough 
knowledge of the installation and 
operation of the class of apparatus it 
was desired to install and operate, to- 
gether with the knowledge and ability 
necessary to do the wiring pertaining 
thereto, and a thorough knowledge of 
the insurance rules governing the 
class of apparatus to be installed and 
operated. 

Fifth-class licenses were issued to 
persons competent only to operate 
electric machinery, and who were not 
competent to do electric wiring. The 
applicant had to possess a general 
knowledge of the operation of the 
particular electric light or electric 
power machinery it was desired to 
operate, and a thorough knowledge of 
the insurance rules pertaining to such 
machinery. In all such cases storage 
or secondary batteries were included 
under the head of electrical machinery. 

All licenses were valid for one year 
from their date, but the licensee could 
apply within that time for examina- 
tion for a license of a higher class, or 
could renew the original upon its ex- 
piration. 

The examiners were men of known 
ability and practical experience, and 
the examinations, while necessarily 
technical in some classes, were as prac- 
tical as possible in all cases. 

Many young men, many of whom 
had received a technical education, 
who were confident of carrying off 
the highest prize—a first class license 
—found themselves placed much be- 
low that much coveted goal; while 
very many others, who modestly sought 
one of the lower grades, were placed 
one or two grades higher. These lat- 
ter, as a rule, had limited educational 
advantages, and did not occupy a com- 
manding social position, but had ac- 
quired habits of industry and perse- 
verance, and many of them are cccu- 
pying responsible positions to-day. 

I contend that the good work done 
by this organization should be contin- 
ued by either state or municipal au- 
thorities, because it would benefit all 
and injure none. Competent men 
need have no fears of such a system, 
and surely incompetents should not 
be entrusted with a class of work on 
which so much depends. 

It is true that this system extended 
only to those engaged in the electric 
light and power branches of the elec- 
trical business,. but it should also 
apply to those engaged in the care and 
construction of fire and police systems. 

It has been the practice in the past 
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(I hope it is not so at present) for the 
agents of rival signal systems to 
attempt to impress on the minds of 
the city and town authorities *‘ that 
their particular system needed little 
or no attention once it was installed; 
that a little sulphate of copper dropped 
into the bottom of the cells of the bat- 
tery, and a little water poured in to 
cover the zines, would allow it to take 
care of itself, and when open-circuit 
batteries were used no attention need 
be given them.” This kind of deliber- 
ate misrepresentation resulted in the 
appointment of some one to the nomi- 
nal position of superintendent of one 
or both of these signal systems. at what 
must be a nominal salary in many 
cases, while the honor of bearing the 
title was considered ample remunera- 
tion in others. Those who secured 
such positions, and those who ap- 
»0inted them, soon realized that 
intelligent supervision was necessary 
and cheapest in the end, after paying 
a high rate per diem, together with 
traveling expenses, to the manufac- 
turers’ employés, to find an open cir- 
cuit, locate a ground, adjust a gong, 
bell striker, whistle-blower or box, or 
bring a practically dead battery to 
life ; while the tax-payers might thank 
their stars if property in excess of the 
entire cost of the signal system, and 
the amount of the salary of a com- 
petent superintendent during his 
natural life, was not destroyed, be- 
cause the fire department could not 
be summoned by a system supposed 
to take care of itself, except that 
given it in the manner above de- 
scribed. 

Some of my own personal experience 
with persons entrusted with the care of 
electric light and power plants was and 
is enough to make one shudder at the 
possible consequences due to either 
the misplaced confidence or parsi- 


mony of theiremployers ; while many . 


of those engaged in electrical con- 
struction possessed as little knowledge 
of the laws of the current, or the 
established rules governing the work 
they were engaged in, as a digger 
Indian did of the solar system. 

The youth who succeeds in connect- 
ing up a few cells of a battery, a 
push-button and call-bell, and who, 
in the opinion of his fond parents 
and ‘neighbors, ‘‘knows all about 
_ electricity,” can not be called a good 
wireman. The man who installs 
speaking tubes, annunciators, call- 
bells, and gas-lighting systems can 
not make wiring plans, estimate the 
size of conductors and place the same 
in position for electric light, heat or 
power purposes until he has a proper 
training in that kind of construction. 

The man who believes the dynamo 
electric machine generates electricity 
in the same manner as does the fric- 
tional machine of his school-boy days, 
and that the large number of dyna- 
mos now in operation will soon ‘so 
change the earth that it will burn up 
or explode.” who makes additions to 
existing wiring with annunciator wire, 
because it is easy to handle, or iron 
wire because it is cheaper than copper, 
and who uses copper or iron wire, 
wrinters’ lead, iron nails, or anything 
bundy, hecause they are more durable 
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than fusible metal, is evidently out of 
place when in charge of an isolated 
plant. 

Last of all, the men who have 
**pulls” are active political workers, 
who give freely of their time for the 
benefit of their party, I concede have 
a perfect right to do so, but this fact 
should not entitle them to a position 
as superintendent of fire and police 
telegraphs, or municipal lighting 
plants, unless they possess the neces- 
sary qualifications for the positions. 

Finally, I believe it to be the duty 
of all who are engaged in any branch 
of the electrical business, particularly 
the members of this association, to do 
everything possible to establish in 
every state in the Union a system of 
license for electrical workers similar 
to that which I have described, which 
was a perfect success from the start, 
receiving the active support and ap- 
proval of the best men in the elec- 
trical business. 

Can any one here for a moment 
defend the systematic attempts of con- 
tractors, manufacturers and others to 
introduce the cheap, flimsy devices 
with which the markets are flooded, 
or the compounds that are used as ¢ 
substitute for the insulating covering 
of wires? I think not; but a wider 
or more fruitful field for the makers 
and venders of the worst shams that 
ever were imposed on a confiding 
public does not exist than the elec- 
trical. No matter how earnestly or 
faithfully men like myself may labor 
for the suppression of material and 
devices that are no better than shams, 
that bring into disrepute the use of 
electricity, and endanger the lives of 
the community, and make possible 
sweeping conflagrations, they will 
still find a market for their wares in 
territory beyond the jurisdiction of 
the faithful, honest, fearless and con- 
scientious municipal inspector. 

Boston may condemn these shams 
and drive them beyond its borders, 
and at the same time administer a 
scathing rebuke to those who would, 
in a sense, become the executioners of 
their fellow men and destroyers of 
their worldly goods; but they only 
laugh and say there are other markets 
in which there are no restrictions on 
this damnable traffic, and the average 
customer, left to himself, knowing 
nothing of the safeguards necessary 
to be thrown around this subtle power, 
drives the closest bargain he can, and 
buys that which costs least at first 
but may prove fearfully expensive in 
the future. This state of affairs will 
exist so long as the great majority of 
the people will persist in remaining 
in total ignorance of this, to them, 
mysterious power, or until municipal 
authorities protect their citizens from 
this class of worse than impostors 
through the medium of able, honest 
and fearless supervisors, who stand 
above reproach, whose word is as good 
as a bond, whose decisions can not be 
questioned, and, best of all,who bring 
down on their devoted heads the wrath 
of the class here described. 

The doors of the jail should he 
opened wide and closed for long terms 
on those who would make, sell or use 
any device or material, to be placed 


in an electric circuit knowing it to be 
unsuitable or unsafe. 

I charge those of you that are en- 
trusted with the supervision of elec- 
trical construction, to make relentless 
war on material and devices whose 
only recommendation is cheapness, 
and keep close watch on those who 
would make. sell or use them. ‘T’o 
those in charge of fire and police tel- 
egraphs, I would say bear this motto 
in mind at all times, ‘* ‘The best is 
none too good for the systems in your 
charge.” 








Electric Plants in Germany. 

United States Consul Monaghan 
writes from Chemnitz, as follows : 

‘*A most interesting feature of this 
Empire’s development is found in the 
number of electric plants in course of 
construction and projected. French 
writers, notably Emile Gautier, 
Charles Bos and J. Lafargue, are 
trying just now to arouse French 
emulation. It seems to me that 
American manufacturers might ob- 
tain contracts to furnish some of the 
materials needed in the plants. <A 
large company has been organized 
here to build an electric railroad from 
this city (Chemnitz) to Burgstaedt. 
12 or 15 miles away. As projected, 
the road is to run through many large 
and important villages. If continued 
to Mitweida, as some think it will be, 
should no rival concern open an oppo- 
sition line, the distance covered will 
amount to 30 or more miles. ‘There 
is also a project to build a central 
electric plant for supplying the road 
with power, and the villages through 
which the road is to pass with elec- 
tricity for light. Chemnitz has a 
population of nearly 200,000 souls ; 
the towns included in the plans re- 
ferred to contain about 75,000. The 
company expects to expend $357,000 
on the road, and a similar amount on 
the buildings. Besides this, a cable 
road is being surveyed to Augustus- 
berg, a well known resort a few miles 
outside the city. While the dispo- 
sition to patronize home industries 
is very strong here, I can not help 
thinking that we must have certain 
things which, once seen, would win 
their way to favor. 

«An interesting question is: How 
ean an American house hope to obtain 
concessions or contracts? The best 
way, it seems to me, would be to send 
one or two experts, familiar with 
electric plants and their needs, to 
study the situation. What is true of 
Chemnitz is true of almost every city 
in the Empire. In the month of 
June there were 330 railroads pro- 
jected in the Empire. Of these, 73 
were electric roads: 122. electric 
plants were projected during the 
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same time. It would be easy fo 
an expert to keep himself posted, by 
visiting or communicating with the 
United States consuls general in Ber. 
lin, Frankfort and Dresden. Patriot. 
ism has seldom been pushed go far 
as to force private companies to take 
inferior or dearer home products, 

“The market here just now is g0 
large —consequently so important— 
that an effort should be made to gel] 
in it, even at the risk of not making 
a great deal of money at the outset, 
The methods that have helped at 
home must help here. A report 
made by an expert who has gone 
carefully over the ground would sup- 
ply specific details in a way not possi- 
ble to consuls.” 

LEE = See 
A Big Electric Power Plant for 
San Francisco. 


One hundred and fifty thousand 
horse-power of energy is to be sup- 
plied to the city of San Francisco 
from Blue Lakes, 150 miles away. 
The total output of the plant has 
been contracted for in advance by 
San Francisco parties, customers of 
the Standard Electric Company, of 
that city. Thesystem adopted is the 
Stanley, of Pittsfield, Mass., and the 
work of installing will proceed as 
rapidly as possible, the contract for 
the apparatus having been entered 
into a few days ago. 

=a 


For Young Men. 





A very large number of young men 
are handicapped in business and social 
life by deficient education. For these 
there are excellent opportunities pre- 
sented in the evening classes of the 
Young Men’s Christian Association. 
Here they may get an education at 
the same time they are earning a 
living. 

At the West Side Branch, 318 West 
Fifty-seventh street, New York, there 
are elementary and advanced com- 
mercial courses, and language and 
scientific subjects so arranged thata 
young man can take one or more 
studies at a time and devote to study 
as many or as few evenings as he 
desires. 

The opening exercises of these 
classes will be held at 8 Pp. M., Mon- 
dav, October 2, when Mr. J. Armour 
Galloway will sing, and Dr. M. Wool- 
sey Stryker, president of Hamilton 
College, will make the address of the 
evening. 

In addition to the classes, there 
are Reading and Current Topic clubs, 
Literary Society, a library of over 
42,000 volumes and many other attrac: 
tions, for which a fee of $5 per year 
is charged. A 40 page illustrated pros- 
pectus will be sent free to any one 
addressing the secretary at 318 West 
Fifty-seyenth street. © 
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September 20, 1899 


The Automobile. 
[From the Chicago Times-Herald.] 


It doesn't shy at papers 
As they blow along the street ; 
It cuts no silly capers 
On the dashboard with its feet ; 
It doesn’t paw the sod up all around the hitching 
post, 
It doesn’t scare at shadows as a man would ata 
ghost ; 
Itd esn't gnaw the manger, 
It doesn’t waste the hay, 
Nor put you into danger 
When the brass bands play. 


It makes no wild endeavor 
To switch away the flies ; 
It sheds no hair that ever 
Gets in your mouth acd eyes ; 
Itspeeds along the highways and never looks 
around 
For things that it may scare at and spill you on 
the ground ! 
It doesn’t mind the circus, 
It’s not at all afraid ; 
And it doesn’t overwork us 
When the elephants parade. 


It doesn't rear and quiver 
When the train goes rushing by ; 
It doesn’t stand and shiver 
When the little snowflakes fly ; 
It doesn’t mind the thunder nor the lightning’s 
blindivg flash ; 
It doesn't keep yo'l chirping and connecting with 
the lash ; 
It never minds the banners 
They display on holidays, 
It’s a thing of proper manners, 
Which it shows in many ways. 


When you chance t9 pass its stable 
You do not have to care 
Or cluck for all your able 
To keep from stopping there ! 
It will work all through the daytime and still be 
fresh at night ; 
There is no one to arrest you if you do not treat it 
right ! 
Its wheezings ne’er distress you 
As it moves along the way— 
Farewell old Dobbins ; bless you ! 
You were all right in your day. 








> 
Electric Tramways in Nice. 


The following, dated Nice, August 
11, 1899, has been received from Vice- 
Consul Piatti : 

In the course of an interview which 
I had yesterday with the Mayor of 
Nice, I learned that the new electric 
tramways which were to be operated 
about October 15 will, until December 
15, be run by horse-power. The 
reason given is that the existing tele- 
phonic wires are not of proper 
design to resist being affected by 
the power used for the tramways, so 
that they must be replaced by better 
cables laid underground ; but not a 
single concern, it is said, can be 
found in France to deliver the neces- 
sary cables before November 1. 

This, in itself, may not be a fact of 
paramount importance ; but, revert- 
ing to the continuous attempts made 
by this consulate to induce our manu- 
facturers to cultivate the very consid- 
erable opportunities offered by the 
port of Nice for a direct trade with 
the United States, it may not be out 
of place to say that in this instance, 
an American firm might have com- 
peted with success in furnishing the 
hecessary electric cables, 
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Foreign Enterprise. 

We learn that the whole of the 
electrical concessions in the town of 
Valladolid, in Spain, have been se- 
cured by a Belgian syndicate, who 
have obtained sole control over the 
tramways, which they will extend 
and transform into electric lines. 
It will be seen that in the list of ex- 


ae 





their promises than Englishmen. We 
trust, therefore, that in the future 
we shall see more electric works in 
Spain being equipped from this side, 
as was the case in Madrid and a 
few other towns. We recently heard 
an amusing incident from an English 
engineer who had charge of the erec- 
tion of some electric works in an out- 


Fic. 1.—A Supway TRANSFORMER. 


ports of electric machinery from 
Switzerland (given elsewhere in this 
issue), Spain stands high in the list 
of countries purchasing Swiss elec- 
tric machinery. We have also 
given from time to time notices 
of tramway and electric light conces- 


: ference Nain 


lying district in Spain. He found 
that the workmen obtainable con- 
sidered that to work two days per 
week was all that could be expected 
of them. His solution of the diffi- 
culty consisted in locking the engine- 
room doors, and feeding his staff 





Shi er- 





Fia 2.—Two SuBwWAY TRANSFORMERS IN A MANHOLE. 


sions which have been advertised in 
the Spanish press. The reason given 
why so few of these concessions are 
secured by English companies is that 
the business morality of the Spanish 
municipal authorities is, as a rule, 
exceedingly difficult to locate. We 
see no reason why, however, the Swiss 
and Belgian firms should be more 


capable of keeping the Spaniards to 


through the windows, until such time 
as the work in hand was completed— 
The Electrical Engineer, London. 

-—- — 


DenTON, TEx.—The telephone sys- 
tem of this city has changed hands, 
QO. T. Graham transferring the prop- 
erty to RK. B. Walker, of Jefferson, 
Tex., who has taken up the active 
management, 
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Subway Transformers. 


Peculiar conditions to be met govern 
the characteristics of all mechanical 
or electrical apparatus. There has 
been a tendency of recent years, in 
large cities, to remove all electrical 
conductors from poles, and place them 
underground. Because of this change 
of wiring practice, it became neces- 
sary to employ transformers not only 
weatherproof but waterproof. 

The General Electric Company was 
among the first to attack the problem 
of manufacturing a transformer that 
would not be damaged, even though 
completely submerged in water, as 
sometimes occurs in a manhole. A 
complete line of “watertight” or 
“*subway ” transformers, of sizes five 
kilowatts to 30 kilowatts, inclusive, 
was developed, and have the high 
efficiency and superior qualities of 
the well known type ‘‘H” trans- 
former. As an indication of the 
favor with which this particular pro- 
duction of the General Electric Com- 
pany is viewed, it may be noted that 
a large lighting company, ‘having de- 
cided to replace 24,000 lights capacity 
of pole transformers, contracted with 
the General Electric Company to 
supply the necessary capacity of sub- 
way transformers of sizes from 10 to 
30 kilowatts. 

The transformers are of the standard 
type ‘“‘H” construction, with the ex- 
ception of the case. The case is oval, 
in horizontal sections, with lifting 
lugs on the sides, so arranged that 
they will not interfere with the sides 
of the manholes when being placed in 
position. 

The arrangement for carrying the 
cables into the case is very interest- 
ing. The lead-covered cable is passed 
through a metal bushing, and a 


plumber’s wiped joint made, after 
which the bushing is drawn tight 
against a faced seat by a nut on the 
inside of the transformer, a special 
wrench being furnished for this oper- 
ation. The cover is held in place by 
a number of bolts, the surfaces of the 
box and cover are machined, and a 
specially prepared elastic packing to 
exclude all moisture is used. 

One of the accompanying illustra- 
tions shows a diagram of two 30-kilo- 
watt transformers as located in a 
manhole; the other a 10-kilowatt 
transformer with cover removed. The 
number of bolts for clamping down 
the cover indicates that the point of 
an absolutely watertight joint has 
been most carefully considered. In 
the cover is shown a short pipe. To 
this is attached a pipe long enough to 
reach above the high-water mark of 
the manhole. This serves for a vent 
to allow expansion of the oil from 
heat and also to prevent explosion in 
case of the formation of dangerous 
gases inside the transformer. 
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New Telephone and Telegraph 
Companies. 


LAFAYETTE, TENN.—A telephone 
line is being put up between this place 
and Willette. 

FRANKFORT, Ky.—The Flemings- 
burg Telephone Company, of Flem- 
ing County, has been incorporated. 
The capital stock of the company is 
fixed at $2,500. The incorporators 
are Charles S. and J. H. Powell and 
J. M. Baldwin, all of Richmond. 


DEERFIELD, Wis.—A farmers’ tele- 
phone company has been organized 
in the town of Christiania by John 
C. Lillesand, president; Thomas 
Rockney, secretary; L. Egre, treas- 
urer, and K. Henderson, general 
manager. ‘The line will run from 
Cambridge to Utica via the Prairie 
Queen creamery, and from Utica 
back to Deertield. 


Str. Louris, Mo.—Arrangements are 
being made for a new long-distance 
telephone to cover all important points 
in the Mississippi Valley. The new 
company will be an outgrowth of the 
Kinloch Telephone Company, of St. 
Louis, which has recently extended 
its local service at an expense of 

212,000. It will be incorporated 
October 1, with a capital stock of 
$1,000,000, and will be known as the 
Kinloch Long-Distance Telephone 
Company. 


Tacoma, Wasu. — Arrangements 
have been made by Superintendent 
Sands, of the Sunset Telephone Com- 
pany, to extend the telephone line to 
Fern Hilland Larchmont. 


PENN Yan, N. Y.—A new tele- 
phone Company has been organized 
under the name of the Syracuse, 
Rochester & Lake Ontario Tele- 
phone Company. It is a consolidation 
of the Wayne County anti-Bell com- 
panies and its main office will be at 
Lyons. 

CLEVELAND, Ont0—The American 
District Telephone Company has been 
incorporated, with $100,000 capital 
stock. ‘The company is to operate a 
genéral messenger delivery and dis- 
trict telegraph service. ‘The incorpo- 
rators are Herbert D. Bennett, Gansey 
R. Johnson, Harry M. Daughtery, 
W. W. Walker and William F. Bur- 
dell. In addition to the district tele- 
graph service the company is to do a 
general collection, storage and deliv- 
ery of packages, freight and other 
property. 

WESTERVILLE, OH10—The Village 
Council has passed an ordinance grant- 
ing a franchise to the Franklin Tele- 
phone Company. According to the 
provisions of the franchise the com- 
pany must have an exchange in oper- 
ation in the viliage within six months. 
A limit of ten cents is fixed for a toll 
rate to any point in the county which 
is reached by the Franklin company’s 
lines. 

Pass 


CHRISTIAN, Miss. — The 


American Telephone and ‘Telegraph 
Company, of Mississippi, has been in- 
corporated, with a capital stock of 
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$25,000, by Edward J. Hall, Edward 
P. Meany, N. Eggleston and others. 

PLAINFIELD, N. J.—The New York 
& New Jersey Telephone Company 
is planning to still further extend its 
lines. The present line to Neshanic, 
from Somerville, now runs within a 
few hundred yards of the village of 
South Branch. Jt is the intention of 
the company to run a line into South 
Branch and establish a pay station 
there. 

Wapakoneta, On1t0o—The United 
States Telephone Company has se- 
cured the right of way through this 
county for the erection of a long-dis- 
tance telephone line in opposition to 
the Bell telephone system. ‘They are 
now working Ohio and Indiana and 
will put up the poles in this county 
in a few weeks. 

MIFFLINTOWN, Pa.—The Tusca- 
rora Telephone Co., has been incorpo- 
rated,with a capital of $40,000. ‘The 
company will erect lines through 
Adams, Bedford, Blair, Centre, Clin- 
ton, Cumberland, Dauphin, Franklin, 
Fulton, Juniata Lycoming, Mifflin, 
Northumberland, Perry, Schuylkill, 
Snyder, Union and York counties. 
The directors are A. G. Schall, Carl 
F. Espenschade, Mifflintown; I. N. 
Grubb, Thomsontown, N. J.; J. C. 
Moorehead, Port Royal; E. A. Gar- 
man, Richfield. 

Parts, 'l'ex.—The work of plant- 
ing the poles for a telephone line 
between Paris and Arthur City has 
been completed, and nearly every vil- 
lage in the county will soon be in 
telephone communication with the 
county seat. The lines are being 
built by private individuals. 

CENTERVILLE, IND.—The Center- 
ville Telephone Company has been 
incorporated, with a capital stock of 
$10,000. The directors are T. J. 
Clevenger, IF. M. Clevenger, John KE. 
Burris, Walter McConaha, ‘Thomas 
G. Dunbar and J. KE. King. 

Bonuam, TEX.—The telephone line 
between this city and Lawasco, a 
rural village about 15 miles northeast 
of here, has been completed. 

New Electric Railways. 

PHILADELPHIA, PA.—The Inland 
Trolley Company has been incorpo- 
rated at Lansdale, Pa.. and will con- 
struct a trolley road from Lansdale 
to Chestnut Hill. A power-house 
and car barn will also be erected and 
equipped with the usuai appurten- 
ances. Power machinery, engines, 
boilers, dynamos, etc., are included. 

New Apany, INp.—The New 
Albany Street Railway Company, 
with a capital of 350,000, has filed 
articles of incorporation. 

BrooKLINE, Mass.—There is a 
plan on foot for the construction of 
an electric railroad from this place 
to Worcester. The proposed road is 
to start from the terminus of the 
West End road in the town of Brook- 
line. Plans made show a very straight 
line for the laying out of this route, 
and it is expected towns along the 
line will soon be asked to grant fran- 
chises for a location. It is reported 
that the stock is all subscribed for. 


Petoskey, Micu.—A street rail- 
way to Bay View is now certain next 
season. 

Dover, Det.—The new Delaware 
General Electric Company, which has 
secured the right of way to the Kent 
County public roads, and has filed 
a charter with the Secretary of State 
with a paid-in capital of $1,000,000, 
has completed its organization. The 
incorporators are Solomon R. Frieden- 
burg, Leo Belmont, William Graham, 
Attorney-General White, Morris 
Bernheimer and Recorder James 
Lord. ‘The company has effected a 
temporary organization with Leo 
Belmont as president, William Gra- 
ham as secretary and Morris Bern- 
heimer as treasurer. Colonel Leland 
and Engineer Harris, of Philadelphia, 
have begun the survey. 


DENVER, Coto. — The Cripple 
Creek Railway Company has_ been 
incorporated; capital, $1,000,000; in- 
corporators, G. D. James, W. E. 
Stiffel, T. F. Brett, H. W. Twombly, 
W. R. Brown, A. A. Crocker, G. H. 
Proctor, all of Denver. 


ToLepo, On10—H. A. Haigh and 
S. S. Angus, capitalists of Detroit, 
have completed arrangements which 
will give a new electric road from 
Toledo to Buffalo, which will be the 
longest road of its kind in the world. 
The material is now on the ground 
for the construction of the line from 
Toledo to Norwalk, and this will be 
running by December 1. 


GOSHEN, INpD.—The Goshen & 
Indiana Traction Company to run an 
electric line from this place to Angola. 
The capital is $200,000. The di- 
rectors are John F. Shuman, Sol A. 
Wood, W. W. Hatch, M. E. Gris- 
wold and F. 8S. Roby. 


Electric Light and Power. 


SAGINAW, Micu.—The Bartlett 
Iiuminating Company has purchased 
the steam plant and building, where 
the electric light plant is located, of 
A. F. Bartlett and Company, and will 
in a few days buy the West Side Elec- 
tric Light Company’s plant. Its cap- 
ital stock of $50,000 will be largely 
increased. 

Natcnitocues, La.—The city will 
hold an election to decide the issuance 
of bonds for construction of water- 
works and electric lights to cost 
$9,000. Address, John C. Trichel. 


TRENTON, N. J.—The Southern 
Light and ‘Traction Company, with 
an authorized capital of $2,500,000, 
has been incorporated. The articles 
of incorporation confer the power to 
purchase the bonds, mortgages and 
other debts, as well as the capital 





stock of other companies. The in- 
corporators are Cnarles N. King, 


N. R. Vanderhoff and Augustus C,. 
Kellogg, all of Jersey City. 
KENOSHA, Wis.— The Kenosha 
Light and Power Company proposes 
to improve its plant at a cost of 
$30,000. Address President Schott. 
Manawa, Wis.—We are informed 
that the Little Wolf River and Lumber 
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Company will purchase and install 
plant of 75 or 100 lights capacity, 


Durant, Miss.—This place has 
voted to issue bonds for a plant. J. ¢, 
Hill, Mayor. 


New CuMBERLAND, On10 — The 
Mayor has appointed a committee to 
investigate the advisability of the city 
owning its electric plant and water. 
works. 

Bronson, Micu.--This place is re. 
ported to have voted to issue $8,000 
in bonds for a plant. 


Pontiac, Micu.—Bids are asked 
until September 11 for electric light. 
ing. C. D. Jones, electric engineer; 
LH. Coleman, chairman committee, — 


ABBEVILLE, 8S. C.—A charter hag 
been granted to the Electric Light 
and Power Company, of this place; 
capital stock, $15,000. 


WILLIAMSPORT, PA.—The  con- 


‘tract for lighting the streets of this 


city with electricity has been awarded 
to Thomas Lynch, of Philadelphia, 


EvitswortH, Me.—The consolida- 
tion of the Ellsworth Electric Light 
and the Ellsworth Water Companies 
has been etfected. The new company 
is known as the Ellsworth Electric 
Light and Water Company. 


Kansas Crry, Kas.—The Stand- 
ard Electric Light Company has been 
incorporated ; capital, $25,000. 


New Incorporations. 


JERSEY City, N. J.—The A. A. 
McCreary Company has been incor- 
porated to manufacture electric light- 
ing apparatus; capital, $25,000; in- 
corporators, A. A. McCreary, Philip 
Hathaway, Clifford W. Perkins. 


New York, N. Y.—The Inter- 
national Telephone and Switchboard , 
Company, with an authorized capital 
of $1,000,000, has been incorporated. 
The company is to make telephones 
and switchboards. ‘The incorporators 
are L. B. Grant and Thomas 8. White, 
New York, and J. C. Pope, Plain- 
field, N. J. 

Sr. Lours, Mo.—The Van Etten- 
Lyons Electric Company, to mant- 
facture electrical apparatus and ma- 
chinery, has been incorporated ; capi- 
tal, $5,000. Incorporators, S. Van 
Etten, H. E. Lyons, A. Carter, A. B. 
Donnelly, all of St. Louis. 


Newark, N. J.— The Monroe 
Light and Power Company, office, 
No. 765 Broad street, has been incor- 
porated to manufacture electricity or 
gas for light, heat and power ; capl 
tal, $10,000. Incorporators, John 8. 
Day, George 8. Day, Newark, N. J; 
Rosie Jacobs, Ignatius Weltner, New 
York city. 


Dover, Det.—The Boston Indus- 
trial Company, a concern licensed to 
construct, own and operate plants for 
the manufacture of water gas, elec- 
trical works and electrical railways 
(outside the state of Delaware), has 
been incorporated with a capital stock 
of $100,000. 
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: There Is No Higher=-class 
India-rubber Insulation 
For Wires and Cables than 


Habirshaw. 


Widely Used, Universally Liked, 
Specified in Best-grade Installations. 











The India Rubber and Gutta Percha Insulating Co., 


Main Office, Glenwood Works, 
J. W. GODFREY, Manager Sales, 
YONKERS, N. Y. 


15 Cortlandt Street, New York. 
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HIGH-TENSION STREET FIXTURES. 


OUR NEW HIGH-TENSION STREET FIXTURE is as perfectly insulated as 
any part of a circuit, the head being separated from the supporting arm by a — 
petticoat glass insulator. 

NO DANGER of wire being grounded through imperfect insulation as ' the 
case when a fixture depends entirely on a light covering of the wire. 

Write us for further description. Manufactured only by 


EF. Ww. MESERWVE, 
Electric Construction and Supplies, South Framingham, Hass 
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~ Our “LITTLE RHODY” ; THE “LITTLE RHODY” ELECTRIC LIGHT 
We ' Electric Bike Light ‘ae eth i ng N ew SOMFTHRING NEW JUST OUT 
Make | 
Dental All The.. 
Surgical | Time 
Bicycle | 
Novelty | 
and | “3 
Decorative | 
Lamps 
of AMERICAN ENDOSCOPIC CO. 
Every Weybosset and Union Streets 
Description — ee THE ONLY UP-TO-DATE ELECTRIO HAND-LIGHT ON THE MARKET. 
| Weighs 15 ounces: pps ; ; Send for our petetieie and see what we make. 
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Switches, 





Correspondence destred with Supply Houses, 


Sales Agencies, Contractors. 


The Falcon Electric Manufacturing 
Company..... 


are now operating one of the most modern and perfectly equipped factories in the electrical field. 

Our equipment permits us to employ sixty to seventy hands at the present time, and we are 

arranging to enlarge with the development of new lines. 

We shall produce electrical apparatus of the most advanced and approved character, much 

of which will be from the designs of Mr. H. O. Swoboda, whose career with the General Incandescent Arc Light Co., 
and other interests, makes his work well known. We are now giving especial attention to 


Panel Boards, 


Switchboards, “Falcon” Flush Receptacles. 
THE FALCON ELECTRIC MANUFACTURING COMP’Y, 


GENERAL OFFICE AND FACTORY: 


432 and 434 East 71st Street, New York. 


POS SS SS SS SS SS SS STOOP TPT TTP COCSCSTCCOCSCSCSCPCCCCCCCCCCCCCCCCCOCC 











E"OR SALE. 


One 32-spindle wire-covering machine, suitable for aoveting | | 


from 24 to 34 gauge wire with either silk or cotton. 


PALMER BROS., 
MIANWUSsS, CONN. 





ADVANTAGE IS MUTUAL when you mention that you saw 
an advertisement in the ELECTRICAL REVIEW. 


_IF THE BEST IS NOT TOO 


GOOD FOR YOU 


YOU WILL BE SATISFIED WITH 


| ne Telephone Glagazine 


.--FOR 1899... 


If you are interested in the operation or 
Construction of Exchanges, Line Construction, 
Interior Wiring, Modern Exchange Apparatus, 
Telephone Troubles and How to fiad them, or 
in any other branch of Telephony, send us 


A DOLLAR BILL with your name 


and address and 





PATENTS ™ aw: Telephone Irons. 


COPYRIGHTS 
EDWARD S. DUVALL, | We manufacture an electric 


Solicitor of Patents, soldering iron especially for 
Counsellor in Patent Causes. | telephone work. Are in use by 
Some time connected with the late manufacturers of switchboards 
Benjamin Butterworth, before he retired and by exchanges everywhere 
from practice to assume the office of Com- % i z 
missioner of Patents. send order for sample iron and 


you will use no other. 





Prompt attention given to all matters before the 
Patent — and applications for patents prepared 
here at Washington from sketches, photos, or 
models, in a manner to give highest satisfaction and 
with less expense than you will incur elsewhere. 
Write and ae — bod this —_ As an 
attorney at Washington is indispensable you can 
save the expense of having two by communicating Manufactured only by 
directly with me. 


LOAN AND Trust BuILoING, | American Electrical Heater Co., 
WASHINCTON, D. C.)| DETROIT, MICH. 











the Magazine will reach you regularly for 
a year. 

Sample copies free. 

Special rates to Agents and Clubs. 


Electrical Engineering 
Publishing Co. 


Monadnock Block, CHICAGO. 


NEWSDEALERS SELL IT. 





IN DERS ror tHe 


ELECTRICAL REVIEW, 


75 cents Each. 


ELECTRICAL REVIEW PUB. CO., 
41 Park Row, New York. 








YOU NEED 
The Incandescent 


ELECTRIC 
LIGHT 
MANIPULATOR 


For cleaning and renewing 
Incandescent Lights situated 
in high places. Made to fit 
any candle-power bulb of 
any standard make. 


JUST WHAT IS NEEDED 


for Hotels, Depots, Halls, 
Theatres, Public Buildings, 
Street Lights, Stores, Fine 
Residences, Ete. 


Send for description and 
prices. 


MANUFACTURED AND FOR SALEBY 


Incandescent Electric Light Manipulator Co. 


Room 


116 Bedford St., BOSTON, MASS. 





“ELECTRICITY 
anno WATER 
POWER.” 


By REPLOGLE. 


THE POPULAR NEW BOOK. 
PRICE, $1.00. 


PUBLISHED BY 


Electrical Review Publishing Co., 


TIMES BUILDING, NEW YORK. 
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Hart *"Recti Bell for Automobiles 


Sna FI ush This is a water-proof, vibrating bell 
p made to operate on any direct current, and 
Switch 


is designed particularly with a view to 
With Rectangular Base 


use on automobiles and similar purposes. 
Will Fit Boxes 


THIS IS THE 
Used for Push Flush Switches 


DESCRIPTION. 
é WITH PLATE REMOVED. 
$ 
: Trade numbers are: 














The vibrations are rapid and regular ; 
the hammer rod operates in a straight line 
through the case and does not project, so 
that it can not be bent nor tampered with, 





r2 601, Single-Pole. and is not pivoted, but is thrown by the 
« 602, Double-Pole. s armature ; it is entirely enclosed, making 
‘ 603, 3-Way. Sold by Electrical Supply it water, dust and insect-proof; the 
604, 4>Way. Houses Everywhere contact points will not oxidize nor 
corrode; made in sizes from 3 to 14 inches. 
Also made up ~ = Send for a Fall catalogue of electric bell, 
r as Illustrated Catalogue, Prices and any annunciators, push-button, electric _fire- 
) ‘‘Electrolier ” desired information will be furnished upon 3 alarm gongs, car pushes and electric 
e . application. ——— specialties. 
) See — No. 100 
» Catalogue, page 8, 
Sie The Haase EDWARDS &« CO 
r a5 


Bint Hegeman Mfg. Co. 


See Catalogue, 
page II, Hartford, Conn. 


Manufacturing Electricians, 


5 & 7 DEY STREET, NEW YORK CITY. 
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THE 
BRADY 


MAST-ARMS. 


T. H. BRADY, New Britain, Conn., U.S. A. 


Manufacturer of 


Mast-Arms, Pole and Swinging Hoods, 
Arc Cutout Boxes, Fuse Boxes, 
Knife Switches, Brackets, 
Hanger Boards, &c. 


Catalogues and Prices furnished on application. 











For Open or Closed-Circuit 
Work. 


Long-Distance Telephone, 
Signal Service. Fan Motors, 


E. M. F., 2 volts. Current, 
12 Amperes. 














Capacity, 300 Ampere-hours. 


A GOOD BATTERY 


will do just what it is intended to 





GLASS | GLASS | | do. No use in claiming that it will 


FOR 


Electrical Purposes. 


McCreary Silvered Reflectors, 7 in.,8 in., 
9in., 12in., and 15 in. 


do more. Send us your orders for 


OUR PERFECTION. 
McCreary Silvered Half Shades. 


Complete Line of Incandescent and Arc Shades and Globes. , 
Incandescent Bulbs and Glass Tube. 
CONSOLIDATED WITH OM 7 A N 
PAIRPOINT MFG, C 4 MT. WASHINCTON CLASS CO. 5 


New Bedford, Mass. 
sTt. Louis, MO. 
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PrBICER ICEL ICNBLICNBLL ICR 
iN Our NEW IMPROVED BATTERY keeps the >) 
) American Electric Vehicle Co. 


IN THE LEAD — PIONEERS ALWAYS iN 
uren 0 
S. A. 


A 
& Y teleMdelae or he: They 400-1 96-58 West VanB 
of Carriages Chicago, U. 


Nowe_ty E.ectric Go., 


PHILADELPHIA, PA. 


Okonite Insulated Wires. 

Medbury Overhead Railway Material, 
Changeable Electric Headlights. 

Globe Metal Works’ Trolley Wheels. 

P & B Electrical Compounds. 

Perkins Incandescent Lamps. 

Schiff, Jordan & Co.’s Ship Cored Carbons. 


ELECTRICAL SUPPLIES OF EVERY KIND. 


CARY SPRING WORKS, 


240 & 242 WEST 29th STREET 
NEW YORK CITY. 
Manufacturers of 
YW \g WIRE and SPRINGS 
For Machinery, Motors, Clocks, 
CO» Music Boxes, and all kinds of 


Electrical Purposes. 
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Agents for 











Mona Commutator Compound, 
the most efficient lubricator, is the 
only|article that is guaranteed to 
stop sparking. It can be used on 
leaf, carbon, or gauze wire brush- 
es with the greatest safety. Puts 
a beautiful lustre on the commu- 
tator. Does away with the use of 
sandpaper or any other material 
that wears out or destroys its sur- 
face. It is the largest and most 
economical stick manufactured. 
It comes in two sizes. Small 
size, $3.00 per doz. Large size, 
$5.00. Samples mailed free on 
application. 


LONDON. 





TROTTER'S 


COMMUTATOR COMPOUND 


NEW YORK N 





Manufactured only by 
For Sale by all Supply Houses throughout the United States. 


TROTTER’S MONA MFG. CO. Ltd., No. 65 West Broadway, New York City. 
Messrs. Goldmark & Wallace are the sole agents for the United States, 121 Worth Street, New York City. 
SATISFACTION GUARANTEED OR MONEY REFUNDED. 





The Swinging Ball 
Lightning Arrester 


is like a contribution box. Lots of men want the heathen converted, who, when 
the deadly box heads down the aisle, remember a pressing engagement. They 
would rather face a six shooter than that box. 5 

So with lightning ; it can run through any number of Traasformers and 
Armatures and never wink ; but one sight of that ‘‘little copper ball” recalls an 
engagement with the earth that demands immediate attention. 

Our Arresters Arrest. 
WHAT MORE DO YOU WANT. THEY COST LITTLE, To0, 
Estimates on tools and machinery ; jobbing and repairing. 


JAMES D. McINTOSH, 
Sales Agent and Mechanical Expert. 141 Broadway, New York, 


GENERAL INCANDESCENT ARC LIGHT CO, 


572-578 FIRST AVENUE, Cor. 33d St., NEW YORK. 


For list of Manufactures, see Classified Index. 

















BRANCH OFFICES: 


BOSTON, 31 Milk St. PHILADELPHIA, 233 Drexel Bldg. 
LAND, 39-47 E. Prospect St. SAN FRANCISCO, 598 Parrott Bldg. ST.LOUIS, 688 Century Bldg. 


MARTIN J. INSULL CO. 


CHICAGO, 1012-13 Monadnock Block. MINNEAPOLIS, 616 (iuaranty Building. 
MILWAUKEE, 700 Pabst Building. 


Dixon’s Pure Flake Graphite 


Is a Blessing to Every © 


Engine Room and Machine Shop. 
A small quantity added to any Oil or Grease largely increases its lubricating value and makes 
the finest Cooling , sre 
Pamphlet and Sample Sent Free. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 


MACHINE 
TOOLS 


ot OF THE MOST 
IMPROVED TYPES 


MILLING MACHINES 


Plain, Universal, Vertical, Lincoln, 
Double Face, Duplex, Hand. 


SCREW MACHINES 
With all Combinations of Attachments, 


NEW YORK, 39 41 Cortlandt St. 
CLEVE 








Plain, Automatic, Vertical, Horizontal, 





Shapers, Drill Presses, Lathes, Profilers, Gear 
Cutters, Spring Coilers, Forming Machines, 
Cutter Grinders, Etc. Write for Catalog. 


y 7 SPRING AND VARICK STS., 
The Garvin Machine Co., og 


PHILADELPHIA: The Garvin Machine Co., 51 North Seventh Street, Philadelphia, Pa. 
BERLIN: Deutches Garvin-Machinen-Fabrik, Aktiengesellschaft, 17 Burg Strasse, Berlin C, Germany. 


\é-inch Adjustable Crank Shaper. 





FOREST City ELECTRIC 
CLEVELAND O. 





ROLL DROP 










COMMUTATOR BARS 
HAVE STOOD THE TEST OF TIME 











The Universally adopted NatronaL ELEcTRICAL Conk, Explained 
and Illustrated in this year’s edition of the Hand-Book. 


“Standard Wiring” 
FOR ELECTRIC LIGHT AND POWER, 


By H.C. Cusnine, Jr., A. I. E. E., Electrical Inspector Fire Underwriters’ Tariff 
Association, of New York. 
Adopted by the Fire Underwriters of the United States. 

It contains every table, formula, and rule necessary for all systems of outside 
and inside wiring, together with thirty illustrations of the newest and safest 
methods for the installation of Pole-Lines, Dynamos, Motors, Switchboards, Trans- 
formers, eic., etc., as required by insurance inspectors. Jt settles disputes and, if 
referred to during the process of the electrical construction, etll prevent disputes 
and consequent expense for alterations. 


Flexible leather cover, pocket size, $1.00. Sent post-paid, upon receipt of price, by BLwBCTRICAL REVIBW , 41 Park Row, NEW YORK. 


‘‘The best book of the kind so far produced.”—E. T. Brrpsat, M. E., A. I. E. E 


“Designed to fill the long-felt want of central station men, contractors and con- 
tracting engineers.” 


“It is a book that would save every station manager trouble and expense if its 
teachings were referred to and followed.”—M. J. Francisco, ex-President 
of the National Electric Light Association. 

“This work is an authority on electric light and power 
wiring from the Fire Underwriters’ standpoint, and is 
kept strictly up to date.—Electrical Review. 


OVER 16,000 COPIES IN USE. 
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MOORE'S RED CORE RUBBER COVERED Wt 


National Board of Fire Underwriters Rule No. 41, 
For voltages between 0 and 600. 


: 
A HIGH-GRADE WIRE AT A LOW PRICE, : 





ALFRED F. MOORE, 


200 North sd Sst., PHILADELPHIA, PA. 


ESTABLISHED 1820. 


ALFRED F. MOORE, CHARLES C. KINC, ANTOINE BOURNONVILLE. 
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“Diamond H’”’ Push Switches 


Special attention is called to the 


...- Sheet [lica Insulation... 


Can not absorb moisture and burn out. 
Can not break or cause trouble in any way. 


This isa New Switch and It Will Pay You to 
Investigate It. 


IT IS RIGHT IN EVERY PARTICULAR. 


Send for Circular and Prices. 


<> THE HART MEG. 0.,<e> 














MADE IN GANGS OF ANY 


10-AMP., S.-P. _ 10-AMP., D.-P. HARTFORD, CONN. NUIIBER. 





si bin are INCANDESCENT 


BUGKE YE ue 


TEaE ESUCEEYsE pate | levine a 
11 Broadway, NEW YORK. 753 Monadnock Building, CHICAGO. 552 The Bourse, PHILADELPHIA. 524 Tremont Building, BOSTON. 
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| Johns, H. W., Manufacturing Co............ xix Palmer Bros. x Western Electric Uo..................... aoe 
Sones, J., & SOM... ccccceecsessoveees cocccvcce Partridge Carbon Works ........... vi Western Telephone Construction Goer. xx 
Dae ban AE TSS paisn sc csbeseunanervontacss xv Phoenix Battery Manufacturing Co.. xi Westinghouse Electric & Mfg. Co........... ii 
Dieh! Manufacturing Co K Phownix Gass CO........eeceeeee eens ce Williams-A bbott Electric Co................ 
Nixon, Jos.. Crucible Co., belt dressing. .xii, rere arabes vert Manitactene Go vt Phillips Insulated Wire Co...............005 xxiv Williams Electric Co..... eovccccee erevescess 
pA he ee vii | oe ve! La ances a ~ eee xvi Wheeler Reflector Co......sssseseccecceceees xv 
vuval, KE. 8., Jr., patents.. hy ee Cor: : eystone Electrical Instrumen xvi White & Co., J.G.,engineersand contractors xvii 
Klein & Son, Mathias................ patil R Whitney Electrical Instrument Co.......... XV 
7 | Knott Apparatus Co., E........ secccesseees Xvill | Reisinger, HUGO......0.0.05 sesseccescccess Wyckoff Creosoting Co........ xix 
E | Riley Bros... .csccccescsscescccscscccces xvii 
Eastern Electric Cable Co........... era. s L : Ritenie & Sons. xxi Z 
Eccleston Lumber Co. .........+.s-seeeeeees xvii | Leffel & Co., James xxiv | Roberts Electric Supply ComHeOss ossc5. xvii 
Edison Decorative and Miniature Lamp Dept. xvi | Lombard Water-Wheel Governor Co.. xxi Roebling’s Sons Co., John A...... .sceeeeees xxiv | Zimd@ars & HUl. occ is. co sccssvensscesccscs 
CLASSIFIED LIST. Drop Forged Commutator Bars. Globes, Shades, Ete. Paint. Switches, Etc. 
ok, I Standard Paint Co. Hart & Hegeman Mfg. Co. 


Alternators. _ 
General Electric Co. 
Siemens & Halske Electric Co. 
WwW estinghouse Electric & Mfg. Co. 
Batteries, ¥imk" 
Bunnell & Co., J. H. 

Batteries, Roath 
American Battery Co. 

Electric Storage Battery Co 

Battery Material. 

Bunnell & Co., J. H. 

Bells. 

Edwards & Co. 
Ostrander & Co., W. R. 

Belt Dressing. 

Dixon Crucible Co., Joseph 

Boilers. : 

Babcock & — Co., The 
Stirling Co., 

Books, Technical, 

Electrical Review Pub. Co. 
Sharp, ©. C. 

Braiding Machine 
New England Butt Co. 

Brokers. 

Faris & Thayer. 
Greene, B. E. 

Brushes, Dynamo. 

Galvanic Metal Paper Co. 
Goldmark & Wallace 

Hobart Electric Mfg. Co. 

Ohio Flectrie Specialty Mfg. Co 
Partridge Carbon Co. 

Cable Hangers. 

Stendard Tindereround Cable Co 

Cabling Machines. 

New England Butt Co. 

Carbon Points. : 
General Incandescent Are Light Co 
National Carhon (Co. 
oe Hugo. 

Casting 
New . tian Butt Co. 

Circuit-Breakers. 

Ward Leonard Electric Co. 

Coal Mining Machinery. 
General Electric Co. 

Commutator Rars and Repairing. 
Forest City Electric Works. 

Commutator Lubricant. 

Allen & Co., L. B. 
Mona Manufacturing Co. 
Ohio Electric Specialty Mfg. Co 

Condensers (Electric: 

Marshall. Wm 
Conduits. 
American Vitrified Conduit Co. 
Camp Co.. I : 
Michigan Pipe Co. 
National Conduit & Cable Co 
Wvrekoff Creosoting Co. 
Connectors and Terminals. 
MeIntire Co... The C. 

Cord Electric. 

Samson Cordage Works. 

Contractors. 

Webster, Geo. G. 


Billings & Spencer Co. 


Dynamos and Motors. 
ullock Electric Mfg. Co. 
Central Electric Co. 
General Electric Co. 
General Incandescent Are Light Co. 
Siemens & Halske Electric Co. 
Westinghouse Electric & Mfg. Co. 


Electric Locomotives. 
General Electric Co. 


Electric Novelties. 
Ohio Electric Works. 


Electric Heaters. 
American Electrical Heater Co. 


Electrical Instruments. 
Bossert Electric Construction Co. 
Central Electric Co. 
General Electric Co. 
General Incandescent Arc Light Co. 
Keystone Electrical Instrument Co. 
Whitney Electrical Instrument Co. 


Electric Soldering Irons, 
American Electrical Heater Co. 


Electric Launches. 
Sterling & Co., C. B. 


Electrical a 
Bibber-White Co. 
Bunnell & Co., J _H. 
Central Electric Co. 
Electric Appliance Co. 
Jones, J., & Son. 
Novelty Electric Co. 
Ohio Electric Works. 
Stewart, Frank H., & Co. 
Western Electric Co. 


Electromobiles, 
American Electric Vehicle Co. 


Engineers and Contractors. 
New England es Co. 
White & Co., J. ¢ 


En 
Wier Engine Co. 
Ball & Wood Co. 


Fans and Fan Motors. 
Central Electric Co. 
Diehl Mfg. Co. 
Emerson Electric Mfg. Co. 
General Electric Co. 
General Incandescent Are Light Co. 
Paragon Fan & Motor Co. 
Warren Electric & Specialty Co 


Fiber. 
Kartavert Mfg. Co. 


Fixtures, Gas and Electric. 
McKenney & Waterbury. 


Fuse Wire and Links, 
General Electric Co. 
McIntire Co., The C. 


Secs Fife. Co. 
Phoenix Glass Co. 
Graphite 
Dixon Crucible Co., Jos 
House Goods. 
Central Electric Co. 
Ostrander & Co., W. R. 
Instruments (Testing and Recording.) 
American Electric Specialty Co. 
Bristol Co., ‘Tne 
General Electric Co. 
General Incandescent Are Light Co. 
Knott Apparatus Co., E 
Machado & Roller. 
Keystone Electrical Instrument Co. 
Westinghouse Electric & Mfg. Co. 
Whitney Electrical Instrument Co. 
Insulators and Insulating Material. 
Central Electric Co. 
Empire China Works. 
Kartavert Mfg. Co. 
Standard Paint Co. 
Standard Underground Cable Co. 
Sterling Supply & Mfg. Co. 
Junction Boxes, 
Bossert Electric Construction Co. 
General Incandescent Arc Light Co. 
Ward — Electric Co. 
Lamps, 
Central Mlectric Co. 
Dieh) Mfg. Co. 
General Electric Co. 
General Incandescent Are Light Co. 
Manhattan General Construction Co. 
Standard Thermometer & Electric Co. 
Western Electric Co. 
Westinchonse Electric & Mfg. Co. 
Lamps, Decorative. 
Central Electric Co. 


Edison Decorative and Miniature Lamp 


Department. 

General Incandescent Are Light Co. 
Lamps, Incandescent. 

American Endoscopic Co. 

Buckeye Electric Co. 

General Electric Co. 

General Incandescent Are Light Co. 

Hardy Lamp Works. 

New York & Ohio Co. 

Ohio Electric Works. 

Sawyer-Man Electric Co. 

Shelby Electric Co. 

Sperry, B. N. 

Westinghouse Electric & Mfg. Co. 
eo, Pong 

Feneral Electric C 

McIntosh, Jas. 

Westinghouse Electric & Mfg. Co. 
Machine Tools. 

Garvin — Co. 
Mast-Arm 

Brady. T. Sin 

— F. W. 
Mete : 

Port ‘Wayne Electric Works. 

Siemens & Halske Electric Co. 


Mica, 
ean. Eugene. 


Patent Solicitors, 
Duvall, Edw. S 
Thornberry, a Ss. 
Platinum. 
Baker & Co. 

Poles, Brackets, Bins, Etc. 
Central Electric Co. 
Central Mfg. Co. 
Eccleston Lumber Co. 

Porcelain Manufacturers, 
Empire China Works. 

Pumps. 

Davidson, mM. T: 

Rail Bonds, 

Forest City Electric Co. 
Morris Electric Co. 
Roebling’s Sons ©o., John A. 

Railway Specialties (Electric). 
Central Electric Co. 

Electric Appliance Company. 

General Electric Co. 

Novelty Electric Co. 

Sterling Supply and Mfg. Co. 

Western Electric Co. 

Westinghouse Elec. and Mfg. Co. 
Reflectors. 

Frink. I. P. 

Pairpoint Mfg. Co. 

Mornin anel Reflector Co. 

Rheosta 

J oeeey Rheostat Co. 
Cutler-Hammer Mfg. Co. 
General Incandescent Are Light Co. 
Ohio Electric Specialty Mfg Co. 
Ward Leonard Electric Co. 

Schools. 


American School of Correspondence. 


Electrical Engineer Institute of Cor- 
respondence Instruction. 
International Corresp. Schools 
United Correspondence Schools. 
Soldering Sticks. 
Allen & Co., L. B. 
Specialties. 
G. & E. Electric Co. 
General Incandescent Are Light Co. 
Ohio Electric Works. 
Steel Spring Wire. 
Boker & Co., Hermann. 
Cary Spring Works 
Manross. F. A 
Storage Batteries. 
American Battery Co. 
Electric Storage Battery Co 
Switchboards 
Bossert Electric Construction Co. 
Central Electric Co 
Faleon Electric Mfg. Co 
General Electric Co. 
General — Are Light Co. 
Large & Co. 
Western Flectric Co. 
Switches, Etc 
Central ‘Blectric Co. 
Faleon Electric Mfg. Co. 
General Electric Co. 
General Incandescent Are Light Co. 


Hart Mfg. Co. 
Jones & Son, J. 
Paiste Co., H. T. 


Telephones, 
American Bell Telephone Co. 
American Elec. a Co. 
Bunnell & Co., 
Central Electric Co. 
Central Telephone & Electric Co. 
Connecticut Telephone & Electric Co, 
Couch & Seeley Co. 
Eureka Electric Co. 
Farr Telephone & Construction Supply 


Co. 
Gordon, A. Y. 
Mianus Electric Co. 
National Automatic Telephone Co. 
New York Telephone Co. 
North Electric Co. 
Ohio Electric Works. 
Reliable Electric Mfg. Co. 
Sterling Electric Co. 
Stromberg-Carlson Telegraph Mfg. Co 
Taber & Mayer. 
Telephone Mfg, Co. 
Viaduct Mfg. Co. 
Western Electric Co. 
Western Telephone Construction Co. 
Williams-Abbott Electric Co. 


Tools, 
Garvin Machine Co. 
Transformers. 
Fort Wayne Electric Works. 
New York & Orkio Co. 
Westinghouse Electric & Mfg. Co. 


Turbine Governors. 
Lombard Water-Wheel Gov. Co. 


Voltage Regulators, 
Belkuap Motor Co. 
Water- Wheels. 


. Jas 
Lombard Ww ater-Wheel Gov. Co. 
Wires and Cables 
American Electrical Works. 
Central Electric Co. 
Crefeld Electrica] Works 
Eastern Electric Cable Co. 
Electric Appliance Company. 
General Electric Co. 
India Rubber & Gutta Percha Insulating 


Co. 

Montauk Multinhase Cable Co. 
Moore, Alfred F 
National Conduit & Cable Co. 
National India Rubber Co. 
New York Insulated Wire Co 
Novelty Electric Co. 
Okonite Co.. The. 
Phillips Insulated Wire ~ 
Roebling’s Sons Co., John 
Safety Insulated Wire & Cable Co. 
Simplex Electrical Co. 
Standard Underground Cable Co, 
a Electric Co. 

X-Ra: 


aratus. 
Ritchie App 


Sons. 
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September 27, 1899 ELECTRICAL REVIEW XV 
Allsop’s “‘Practical Electric Light Fitting;”’ a treatise on electric 0 eee nS 
OR Fk RR eee ere ee $1 50 UI \ NRW. Fw °6i'i 
Nols “How to Wire Dalltings.” Price... ........ccccccccecccess 1 50 RS) eS) ‘S) = 
Crocker-Wheeler’s ‘* Practical Management of Dynamos and Motors;” 
description and directions. Price ..............eseeecccccees 1 00 Re. 85. 


Buckley’s *‘ Electric Lighting Plants;” cost and operation. Price, 2 
Crocker’s ‘‘ Electric Lighting; ” for the use of electricians, students 
and others interested in the installation or operation of electric 


Tesla’s ‘‘ Experiments with Alternate Currents of High Potential and 
High Frequency ”—A Lecture with biographical sketch. Price. 1 
Edison’s ‘‘ Life and Inventions;” by W. K. L. and A. Dickson. 


ORO a heii areesnncawncoeeecuacegets anaes 3 00 
Latimer’s ‘‘ Incandescent Electric Lighting ;” a practical description 

ee ae reer ery rrr ror re 50 
Unwin’s ‘‘ Development and Transmission of Power from Central 

Stations;” a new and timely book. Price.................... 50 
Bell’s ‘‘ Electric Power Transmission ;” a practical treatise for prac- 

| Se oe eee ee eee er ree 2 50 
Atkinson’s ‘‘ Elements of Electric Lighting.” Price.............. 1 50 

ELECTRIC RAILWAY. 
Perry’s ‘‘ Electric Railway Motors ;” their construction, operation 

SU ID, PI a 666 ok ces Esse eenece unc ciecen tunes 1 00 
Merrill’s ‘‘ Reference Book of Tables and Formulas for Electric 

Street Railway Engineers.” Price............ccccsssocceces 1 00 
Trevert’s ‘‘ Electric Railway Engineering ;”’ embracing practical 

hints upon power-house, dynamo, motor and line construction; 

ee erence reer 2 00 

TELEPHONE. 
Allsop’s ‘Telephones: Their Construction and Fitting.” Price...... 2 00 
Hopkins’s ‘“‘Telephone Lines and Their Properties;” design and con- 

Wermemnts OF Cihy Time, Fi oo 5 oc one ceed cg nccseesesannes 1 50 
Poole’s *‘ Practical ‘'elephone Hand-Book.” New edition. Price... 1 50 
Webbs “Teephone Hand-Book.” Price... .. 2.060. ccscccsecers 1 00 
Haskins’s ‘‘T'elephone Troubles and how to Find Them ;” a com- 

plete hand-book for telephone inspectors. Price.............. 25 
Bennett’s ‘“Telephone Systems of Europe;” new and very complete. 

Ds ici nccnkw se aund eke taun sen cadexweeneuaweuceuewan unas 4 50 
Preece & Stubb’s ‘‘ Manual of Telephony.” Price..............+.- 4 50 
Houston & Kennelly’s ‘‘ Electric Telephony.” Price...... ....... 1 00 
Cary’s ‘‘ How to Make and Use the Telephone.” Price.......... 1 00 

X RAY. 
Meadowcroft’s ‘‘A B C of the X Rays.” Price.............00+: %5 
Thompson’s ‘‘ Roentgen Rays and Phenomena of the Anode and 

I ok hoes beeen ccteawsacbarstn endures weed neins 1 50 
Morton & Hammer’s ‘‘ The X Ray, or Photography of the Invisible.” 

ee ee ere Tere err eT rey ee eo 50 
Trevert’s ‘‘Something about X Rays for Everybody.” Price........ 25 

- Norrie’s “‘ Ruhmkorff Induction Coils.” Price.... ..........+--- 50 
MISCELLANEOUS. 

Cushing’s ‘Standard Wiring.” Price..............eee cece e noes 1 00 

Thomson’s ‘‘ Dynamo Electric Machinery.” Price............... 6 00 

Meadowcroft’s ‘‘A B C of Electricity.” Price..............---- 50 


00 


LGC RAR ORDER RHC EET CnC re Een rCCr eect CeCEO EC RCC OUCr Orc cr 4 50 
Trevert’s ‘‘ How to Build Dynamo Machinery.” Price...........-- 2 50 
Parkhurst’s ‘‘ Electric Motor Construction for Amateurs.” Price... 1 00 
Benjamin's “Age of Electricity—From Amber-soul to Telephone.” 

NG Cetera ar era olka oreo eacar exeo sor korea oi ens ela a col mraig ey wie meme scerer ates 2 00 
Foster's ‘‘ Central Station Bookkeeping.” Price..........-..++++: 2 50 
Houston’s ‘‘ Dictionary of Electrical Words, Terms and Phrases. ” 

ee ere TTT eer ere eer re Te ee 5 00 
Replogle’s ‘‘ Electricity and Water-Power.” New.  Price...... «+. 100 
Ayrton’s ‘Practical Electricity;” for first year students of electrical 

engineering. New. Price........-..20- cece cece cree ecees 2 50 
Grier’s ‘‘ Note-Book of Wiring Tables;” How they are made, and 

how tocuse them, (PRlCO. .<cse ccs en sw ccecewcsnnwenesccees 1 00 
Hawkin’s *‘ New Catechism of Electricity.” Price....... 2 00 





All of these books sent prepaid on receipt of price. Address 


ELECTRICAL REVIEW PUBLISHING CO., 


Pp. O. Box 2339. 


41 PARK ROW, NEWVY YORK. 





Silver-Plated, Corrugated Glass Window and Picture Reflectors. 


This style finds use where a compact and unobtrusive reflector is required for 
window illumination. It is placed at such an angle that the light will be thrown down 
to fill the window, giving a strong, even light, the source of which can not be discovered 
from the sidewalk. 


For Picture Lighting this style of reflector is sometimes finished inside 
with white enamel, a less powerful light being desirable for many pictures. 
Both styles are made to order, in lengths to suit customers. 


SILVER-PLATED MIRROR REFLECTOR. 





No. 564. 


Lined with silver- 
Excellent 


For use where a powerful light is wanted on a small space. 
plated, mirror-plate glass. It increases the light from twelve to fifteen times. 
for show-windows, machines, work benches, etc. 

Send for catalogue, illustrating every variety of reflectors, with prices and all 
information. 


WHEELER REFLECTOR CO., 
BOSTON, MASS. 


STEAM PUMPS, CONDENSERS 


CATALOGUES AND PARTICULARS ON REQUEST. 


M. T. DAVIDSON, 


43-53 Keap Street. Brooklyn, N. Y. 133 Liberty Street, New York City. 
30 Oliver Street, Boston, Mass. 








PORTABLE 
D'irsonval Galvanometer fe) PredhOn) BL) te 
<= ENGRAVERS 


By ALL METHODS 


Electrical Machinery 
and Annaratus 


Si 


A SPECIALTY 
GET OUR PRICES AND 
SPECIMENS BEFORE BUYING. 





Of extremely high sensibility, which used in 
connection with your testing set or Wheatstone 
bridge, will enhance its value many fold. Invalu- 
able for general line testing. 

MACHADO & ROLLER, 
New York City. 


THE BROWN-BIERCE 


COMPANY. 


DAYTON. OHIO. 


203 Broadway, 


General Sales Agents for Whitney Electrical 
Instrument Co. 
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IN SHEET OR WIRE, ANY SIZE, 


SHAPE OR DECREE OF HARDNESS, FOR ALL PURPOSES, 
BAKER & CO., 


408-410-412-414 N. J. RAILROAD AVE., NEWARK, N, 
NEW YORK OFFICE, 120 LIBERTY STREET. 


J. 

















Scrap and Native Platinum Purchased. 





1CAGO INSU TATED 


152-154 Lake St. 
CHICAGO, ILL.U.S.A. 











EVERY ONE KNOWS 


or ought to know, that we lead in the 
manufacture of Candelabra, Series, Dec- 
orative, Battery and Miniature lamps. Our 
latest Catalogue (No. 1017) to be had for 
the asking. 

Some of our special X-Ray tubes have 
Iridium targets. The regulars have Plat- 
inum targets. We are still making the best 
Barium fluoroscopes. 

Epison DecoraTivE & MINIATURE 

Lamp Dept. 

(General Electric Co.), 


Harrison, N. J. 














KARTAVERT 


) Sp © SD Spe 5 ae PIBER?: | 2 © S29 Eee Sa 
HARD AND FLEXIBLE. IN SHEETS, RODS AND TUBING. 


For ELECTRICAL and Mechanical purposes, Railway dust guards, Washers and 
packings. 


MANUFACTURED BY 


THE KARTAVERT MANUFACTURING CO., 


Pr. O. BOX 625. 


NEW DIREGT-READING 
OHMMETER 


found 


Wilmington, Dal. 















Unknown resistance 
in 12 seconds, 





As easily applied as a volt- 
meter. Write us. 


American Electric Specialty Company 


123 Liberty Street, New York. 





= WV. FR. OSTRANDER & CO. 
ELECTRICAL CONTRACTOR. jm 22 bev sreezr, 


WIRING FOR LIGHT, HEAT AND POWER, Manufacturers of 
ELECTRICAL BELLS AND BURGLAR ALARMS. SPEAKING TUBES, WHISTLES, 


Everything in the Electrical line repaired neatly ANNUNCIATORS. 
and promptly. Electric and Mechanical Bells. 
FACTORY, 





CEO. C. WEBSTER, 


432 Fourth Avenue, NEW YORK. 
BETWEEN 29rnH ano 30TH STREETS. 
Telephone, 1550-38th St. Estimates Given. 


DE KALB AVENUE, 
BROOKLYN. 





Send for Illustrated 
Catalogue. 


3--Electrical Catalogues--F REE 


» “LIGHTING,” ‘‘ TELEPHONE,” ‘‘ HOUSEHOLD SUPPLIES.” 


FRANK Hf. STEWART & CO., 35 N. Philadelphia, Pa, 








Sent Free 7th Street, 











THE WYCKOFF CREOSOTING 60,, 


WILLIAMSPORT, PA. 


MANUFACTURERS OF 


WYCKOFF WOODEN CONDUITS 


Also Poles and Cross-Arms. 








TNE 
ALLEN 


NON-CORROSIVE. CONVENIENT. 
EFFECTIVE 


HEAT JOINT, RUB SLIGHTLY WITH STICK, APPLY SOLDER. 

It is put up regularly in round sticks, six inches long and one inch in 
diameter, in individual card-board boxes. It is applied by simply 
rubbing the stick on the joint, when heated, causing the solder to 
adhere firmly, making a perfect joint without in any way corroding 
the wire, or affecting the insulation. There is no waste, as the stick 
can be used down to the last particle. It can be carried about in the 


! grip or pocket without danger of breakage, and is 
e Always ready for use. 


MANUFACTURED EXCLUSIVELY BY 


LL. BE. ALLEN CO., 


1335 Columbia Avenue, Chicago. 





N. B.—Did you ever spill your acid bottle? 















x $8.00 Electric Bell Outfits for.......... 31.00 

\— 21.00Telephones, complete, for........ 6.95 

12.00 Fan Motors, with Batteries, for. 6.95 

8.00 Electric Hand Lanterns for...... 00 

10.00 Electric Carriage Lights for...... 8.95 

8.00 Medical Batteries for.,........... 8.95 

5.00 Electric Belts, the genuine, for.. 100 

SS 8.00 Necktie Lights 1.50 
14-Candle Hanging Lamp,with Battery. 10 00 

Telegraph Outfits, complete, for....... +25 

Wa Miniature Electric Lamps for,........+ -40 
$6 Electric Bicycle Sewing Machine Motors for..........++ 5.00 





Lights, $2.75 All Electrical Books at low prices. 
We undersell all on Everything Electrical. 


OHIO ELECTRIC WORKS, CLEVELAND, O. 
HEADQUARTERS FOR ELECTRIC NOVELTIES AND SUPPLIS. 
Agents wanted. Send for New Catalogue just out. 


SWITCHBOARD VOLTMETERS 


Immeters, Ground Detectors 
all Differential Voltmeters. 


We meet all the requirements of modern Central 
Stations or Isolated Plants, whether using direct or 
alternating-current circuits. 


$1.00 Motor, 





Our instruments are constant and durable, sensi- 
tive and accurate, pleasing in appearance and 
always correct. 





We also manufacture a full line of Portable In- 
struments. Send for our complete catalogue. 


Keystone Electrical Instrument Go., 


Ninth Street and Montgomery Awermnue, 
PHILADELPHIA. 


NEW YORK, 15 Cortlandt Street. CHICACO, 231 S. Canal Street. 








